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MINUTES 


OF  THE 


TWELFTH  MNUAL  MEETING 


OFTHB 


AMERICAN  MEDICAL  ASSOCIATION, 

HELD  IN  THE  CITT  OP  LOUISVILLE,  MAT  3,  1859. 


The  Association  convened  in  Mozart  Hall,  at  11  o'clock  A.M., 
and  was  called  to  order  by  the  President,  Dr.  Habvey  Lindsly  in 
the  chair,  supported  by  Vice  Presidents  Drs.  W.  L.  Sutton  and 
T.  O.  Edwards.  The  other  oflScers  present  were  the  Secretaries, 
Drs.  A.  J.  Semmes  and  S.  M.  Behiss,  and  Treasurer  Caspar 

WlSTE^. 

The  President  introduced  Bev.  Stewart  Eobinson,  of  Louis- 
ville, who  opened  the  proceedings  with  prayer. 

The  chair  then  declared  the  Association  duly  organized,  and 
announced  as  first  in  order  of  business  the  report  of  the  Committee 
of  Arrangement. 

Dr.  B.  J.  Bregkinbidge,  chairman  of  this  committee,  reported 
as  follows: — 

Mr.  Preaiderd  and  Gentlemen  of  the  Association:  It  is  my  grateful 
office  to  greet  you  on  this  your  twelfth  anniversary,  and  tender 
you  a  hearty  welcome  to  the  city  of  Louisville.  I  do  this,  sir,  in 
behalf  of  the  physicians  aritt  citizens  generally — citizens,  second  to 
none  in  their  intelligent  appreciation  of  the  honor  and  dignity  of 
the  profession,  and  the  worthiness  aud  usefulness  of  its  members ; 
physicians,  second  to  none  in  their  devotion  to  the  great  work  in 
which  they  are  engaged. 

We  have  watched,  sir,  with  interest  the  formation  and  progress 
of  this  Association.  We  have  noted,  with  equal  gratification,  the 
catholicity  of  its  spirit,  and  the  greatness  of  its  designs.  We  have 
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seen  it,  in  its  brief  existence,  gather  into  its  fold  thousands  of 
members — members  from  every  State  of  the  Republic,  and,  without 
possessing  real  legislative  powers,  exercise  a  most  potent  influence 
for  good. 

Formed  for  the  advancement  of  science  and  art — for  the  gather- 
ing, interchange,  and  diffusion  of  knowledge — for  the  promotion  of 
fellowship  and  harmony  in  the  profession,  by  drawing  closer  and 
closer  its  members,  it  has  not  wholly  failed  in  the  accomplishment 
of  its  aims;  and  we  trust  for  it  a  future  yet  more  fruitful — harvests 
yet  more  abundant. 

Feeling  that  "  it  is  good  for  us  to  be  here" — approving,  thoroughly, 
cordially,  the  objects  of  the  Association — and  believing  in  its  capa- 
city for  usefulness — we  bid  you  God  speed  in  your  labors,  while 
we  heartily  welcome  you,  as  honored  guests,  to  our  homes. 

He  then  announced  the  hours  of  business  from  9  A.  M.  to  1  P. 
M.,  and  from  8  P.  M.  until  such  hour  as  the  Convention  should 
adjourn  upon  resolution. 

Dr.  J.  B.  Flint,  chairman  of  a  committee  appointed  by  the  State 
Medical  Society  of  Kentucky  to  receive  the  American  Medical  As- 
sociation, accompanied  by  Drs.  W.  L.  Sutton,  C.  H.  Spilman,  W. 
S.  Ohiplby,  and  W.  C.  Snbad,  came  forward  and  addr^sed  the 
Association  as  follows: — 

Mr,  President:  At  a  late  annual  meeting  of  the  "State  Medical 
Society  of  Kentucky,"  the  following  resolution  was  unanimously 
adopted,  and  the  gentlemen  before  you,  all  of  them  ex-Presidents 
of  that  Society,  constituted  a  committee  charged  with  carrying  it 
into  eflFect : — 

Resolved^  That  J.  B.  Flint,  with  such  associates  as  he  may  select, 
be  a  committee  to  wait  upon  the  American  Medical  Association,  so 
goon  as  it  shall  have  opened  its  session  in  Louisville,  and  in  behalf 
of  this  Society  bid  it  welcome  to  the  medical  jurisdiction  of  Ken- 
tucky, and  assure  it  of  the  cordial  inteJt^est  of  the  profession  of  the 
State  in  the  objects  and  purposes  of  its  institution,  and  of  the  readi- 
ness of  this  Society  to  co-operate  in  all  its  endeavors  to  promote 
the  honor  and  usefulness  of  our  common  calling. 

In  regard  to  assurances  of  welcome,  Mr.  President,  so  far  as  they 
apply  to  yourself  and  your  associates  as  individual  guests  of  your 
Kentucky  brethren,  those  gentlemen  would  hardly  pardon  me  for 
adding  a  word  to  the  general  terms  of  the  resolution.    Already,  if 
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I  mistake  not,  there  are  demonstrations  of  the  spirit  of  hospitality, 
which  render  any  assurance  on  that  subject  worse  than  superfluous. 

But  I  am  happy  to  assure  you,  Mr.  President,  that  the  Associa- 
tion over  which  you  preside,  in  its  corporate  capacity,  with  its  well 
known  purposes  and  ends,  will  find  an  equally  cordial  reception  in 
the  generous  community  which  it  has  honored  with  its  presence. 
The  people  of  Kentucky,  sir,  are  generally  prepared  to  appreciate 
as  it  deserves  every  enterprise  of  a  public-spirited  or  philanthropic 
character  which  presents  itself  to  their  notice,  and  I  think  I  may 
say  especially  disposed  to  befriend  the  cause  of  medical  education. 
They  have  certainly  done  somewhat,  not  a  little,  to  their  credit  in 
evidence  of  their  intelligent  interest  in  medical  science  and  the  best 
means  of  its  advancement.  Through  the  munificence  of  the  State, 
in  one  case,  and  of  the  liberal  city  of  Louisville  in  the  other,  two 
medical  libraries  have  been  procured  in  Kentucky,  each  of  which 
is  superior  to  any  and  all  the  public  collections  of  medical  books 
that  can  be  found  in  most  of  the  other  States  of  the  Union.  Not 
more  than  two  of  our  sister  States,  so  far  as  I  can  learn,  can  be 
compared  with  us  in  this  interesting  particular. 

One  of  those  libraries,  belonging  to  the  Medical  Department  of 
the  University  of  Louisville,  at  its  best  estate,  numbering  4,000 
volumes,  you  will  doubtless  visit  during  your  sojourn  among  us, 
and,  although  much  defaced  and  mutilated  by  the  conflagration 
which  laid  that  institution  in  ruins  two  years  ago,  you  will  still 
find  it  to  be  a  large  and  choice  collection — adequate  to  the  requi- 
sitions of  medical  research,  and  presenting  satisfactorily  the  course 
of  medical  literature  from  the  time  of  Hippocrates  to  the  present 
day. 

The  other  library  to  which  I  refer  belongs  to  the  Medical  De- 
partment of  Transylvania  University,  and  contains  8,000  volumes. 
I  hope  that  not  a  few  of  the  members  of  the  Association,  before 
leaving  Kentucky,  will  find  their  way  into  that  also,  in  the  course 
of  a  visit  to  the  beautiful  inland  city  in  which  it  is  located— a  city 
distinguished  throughout  the  land  for  the  general  intelligence  and 
refinement  of  its  population,  as  well  as  for  the  eminent  public  men 
who  have  signalized  it  as  their  home ;  but  to  medical  men,  not  only 
of  our  own,  but  of  foreign  countries,  especially  memorable  as  the 
residence  of  the  great  lithotomist  of  our  day  and  surgical  patriarch 
of  the  West — Bbnjamin  W.  Dudlby. 

Such  benefactions  as  these  to  the  means  of  medical  study  attest, 
as  I  have  already  intimated,  so  enlightened  an  interest  in  the 
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improvement  of  our  profession  as  to  guarantee  not  only  a  welcome 
to  the  Association  which  represents  it,  but  efficient  co-operation 
in  its  endeavors  on  the  part  of  the  profession  and  the  people  of 
Kentucky. 

May  your  present  session,  Mr.  President,  be  an  agreeable  one  to 
the  members  of  the  Association,  and  prove  eminently  beneficial  to 
the  interests  of  American  Medicine  I 

The  Secretary  then  called  the  roll,  ther  following  members  an- 
swering to  their  names : — 

NEW  HAMPSHIRE. 

Medical  Depariment  of  Dartrrumth  )      j^       PRoaBV 

College  and  State  Society^  S 

Permanent  Member^  JosiAH  Crosby. 


State  Medical  Society^ 


\ 


MASSACHUSETTS. 

PiBRSON  T.  Kendall, 
Ben.  F.  Heywood. 
State  Medical  Society  and  General  (      Solomon  D.  Townsend, 

Hospital^  \     Enos  Hoyt. 

Massachusetts    General    Hospital 

and  Ha/rva/rd  Gollege^ 
Boston  Society  for  Medical  Im- 1      j  t>  ttphaw 
provement,  / 


( 


G.  Shattuck. 


RHODE  ISLAND. 
Rhode  Island  Medical  Society^  James  H,  Eldridge. 

NEW  YORK 


New  York  Academy  of  Medicine^    < 

State  Medical  Society , 

Eastern  Dispensary^ 
State  Emigrants  Hospital^ 
Monroe  (hmdy  Medical  Society^ 
New  York  Ophthalmic  Hospital, 
Oneida  County  Med.  Association^ 
King's  County  Hospital, 
Permanent  Member, 


Lewis  A.  Sayre, 
David  Meredith  Reese. 
Thomas  W.  Blatchford, 
A.  L.  Saunders, 
M.  M.  Marsh. 
John  Trevor,  Jr. 
J.  Cary  Selden, 
Douglass  Bly. 
David  L.  Rogers. 
Daniel  G.  Thomas. 
John  L.  Zabriskie. 
D.  G.  Thomas. 


Stai/R  Medical  Society, 
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NEW  JERSEY. 

Lyndon  A.  Smith, 
E.  FrrHTAN, 
Jos.  Ftthtan, 

Albxandbb  N.  Doughebtt, 
Abbahak  Coles. 


PENNSYLVANIA. 
Philadelphia  Medical  Society,  Casfab  Wister. 

suae  Medical  Society,  \     w^^T^sbnd. 

Blockley  Hospital^  Bobebt  K.  Smith. 

Philadelphia  County  Medical  So-  i  W.  B.  Atkinson, 

ciety,  (  D.  D.  Clabkb. 

College  Physicians  and  Surgeons,  Wm.  Hunt. 

Chester  County  Medical  Society,  Caleb  Swayne. 

D  .  jj-    y  (     Jambs  Bbyan,  . 

Permanent  Members,  {      ^  ^ 

(     Fbank  Bessob. 

DELAWABE. 
State  Medical  Society,  H.  F.  Askew. 

MABYLAND. 

Medical  and  Chvrurgical  Faculty  )      ^  ^^  Lawbbncb. 
of  Maryland,  ) 

DISTBICT  OF  COLUMBIA. 

ir^'    T   o    '4      if  -n-^  '*    r  n     i       COBNELIUS  BOYLE, 

Meatcal  Society  of  Bistnct  of  Co-  )  .  to 

,     , .         ^  '^  "^        •<  Albxandbb  J.  Sbmmes, 

lumbia,  J  TT  T 

'  \  Habvby  Lindsly. 

VIBGINLA.. 
Medical  Society  of  Petersburg,  P.  C.  Spenoeb. 

Medical  College  of  Virginia  and )      j    a    Tovwins 

Medical  Society  of  Virginia,       )        '    ' 
Permanent  Member,  A.  S.  Payne. 

NORTH  CAROLINA. 
(Seafe  Medical  Society,  Edwabd  Warrkk. 
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SOUTH  CABOLINA. 
Medical  College  of  South  Carolina^        H.  K.  Frost. 

f       K.  W.  GiBBES, 

S.  C.  Medical  Aseodationy  "^      w  ti  ti  ' 

L     Francis  J.  Miles. 
GEOBGIA. 

Medical  College  of  Georgia,  \     ^^^^  ^'  Campbell, 

(     Joseph  Jones. 

!W.  H.  Doughty, 
A.  G.  Thomas, 
J.  T.  Banks. 

Atlanta  Medical  College,  \     ^^^^  ^'  ^^^^^ 

(     J.  G.  Westmoreland. 

ALABAMA. 
Laurence  Co,  Med.  Association,  J.  B.  Coons. 

State  Medical  Society,  \      ^'  ^'  ^^^^^^ 

i     A.  J.  Beese. 

Permanent  Member,  George  D.  Norris. 

Members  by  Invitation,  j      ^'  ^ozeman, 

(     Isaac  N.  Turney. 

LOUISIANA. 

Natchitoches  Medical  Society,  S.  0.  ScRUGGS. 

Permanent  Member,  B.  A.  New. 

TENNESSEE. 

Memphis  Medical  Associatim,        \      ^^'^^  ^'  Kbllar, 

^        I     P.  Bice. 

Memphis  Medical  College,  H.  B.  Bobards. 

Memphis  Charity  Hospital,  J.  S.  White. 

aty  Hospital,  Nashville,  John  H.  C Allen  der. 

f  J.  C.  Newnan, 

State  Medical  Society,  -(      '^•J:'Jom.i^Q, 

"'  I     T.  L.  Maddin, 

I      E.  C.  FOSTEB. 

Shelby  Medical  College,  \     ^-  ^'  Haskins, 

(     D.F.  Wright. 
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Memphis  Medical  Oollege^ 
Rutherford   County  Medical   So-  j 

ciety,  I 

Sumner  Qnmty  Medical  Society^ 
Medical  Society  of  Nashville  Uni- ) 

versity,  J 

Permanent  Member^ 
Member  by  Invitation^ 


W.  C.  Cavanaugh. 
E.  D.  Whbbleb^ 

B.  W.  AVBNT. 

W.  D.  Haggard. 
Paul  F.  Eve. 

J.  B.  Lindsley. 
J.  M.  Bbannock. 


State  Medical  Society, 


Henderson  Medical  Society, 


College  Physicians  and  Surgeons 


Graves  County  Med,  Association, 


Louisville  Marine  Hospital, 


KENTUCKY. 

N.  B.  Anderson, 

H.  K.  PUSEY, 

Churchill  J.  Blackburn, 

Joshua  B.  Flint, 

MiDDLBTON  Goldsmith, 

Llewellyn  Powell, 

L.  P.  Yandell, 

G.  W.  Ronald, 

C.  H.  Spillman, 

C.  P.  Mattingly, 

Hugh  L.  Givens, 

W.  L.  Sutton, 

John  H.  Polin, 

W.  a  Snead, 

W.  E.  Evans, 

H.  HopsoN, 

Erasmus  O.  Brown, 

E.  D.  FOREE, 

Stanton  P.  Bryan, 
"W.  W.  Cleaver. 
W.  H.  Miller, 
R.  P.  Letcher. 
R.  C.  Hewitt, 
Henry  Miller, 
Lewis  Rogers, 
G.  W.  Bayless, 
W.  B.  Caldwell. 
John  L.  Dismukes, 
W.  A.  Turner, 
J.  D.  Landrum. 
John  Hardin, 
David  Cummins. 
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Louisville  Dispensary^ 

Stokes*  IHspensaTyj 

U.  S,  Marine  Hospital,  at  Pa-  j 

ducah,  \ 

U.  S.  Marine  Hospital,  at  Louis-  j 

ville,  I 

St,  JosepKs  Infirmary, 
Louisville  Almshouse, 

University  of  Louisville,  \ 

Kentucky  School  of  Medicine,         \ 

Green  River  Medical  Association, 

Newport  and  Covington  Medical) 
Society,  | 

Dispensary  Kentucky  School   of  k 
Medicvne,  \ 

Pest  House  of  Louisville, 
Eastern  Lunatic  Asylum, 
Lexington  Medical  Society, 
Transylvania  University, 
Western  Lunatic  Asylum, 


Permanent  Mernlers, 


Members  by  Invitation, 


J 


B.  M.  WlBLB. 

D.  W.  Yandell. 
D.  D.  Thomson, 

A.  Callaway. 

B.  J.  BBECKINRIDaE, 

T.  P.  Satterwhitb. 

D.  J.  O'Reilly. 

E.  D.  Weathbbpord. 
T.  S.  Bell, 

B.  R  Palmer. 
N.  B.  Marshall, 
W.  D.  Stirman. 
L.  Bussell. 

J.  Q.  A.  Foster, 
WILLLA.M  Hays, 
W.  D.  Holt. 

Thomas  Marshall. 

W.  E.  Gilpin. 
W.  S.  Chipley. 
L.  Beecher  Todd. 
Henry  M.  Skillman. 

F.  G.  Montgomery. 
J.  W.  Singleton, 
S.  M.  Bemiss, 

A.  B.  Cook,   . 

John  B.  Cook, 

J.  M.  Bush, 

S.  B.  Bichardson, 

Benjamin  W.  Dudley.' 

W.  H.  Gardner, 

A.  H.  SmvELY, 
J.  A.  Hodge, 
Hugh  Berkeley, 
Samuel  B.  Field, 
W.  K  Gaither, 

B.  Bichardson, 
W.  S.  Cain, 
Joshua  Gore. 


1  Recorded  by  tmanimotLB  Tote. 
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OHIO. 

r 


StaU  Medical  Society, 


I 

Clermont  Medical  Association^ 
Society  of  Physicians  and  Sur-  j 
geonSj  \ 

Commercial  Hospital,  Cincinnati,    \ 

Western  Reserve  Hospital, 
dncinnaii  College  of  Medicine  and  \ 


Surgery, 
(Xncinnati  Medical  Society, 

Medical  College  of  Ohio, 


I 
I 

Academy  of  Medical  Science,  j 

Hamilton  -County  Insane  Asylum,  j 

MorUgomery  Co.  Medical  Society, 

Erie  County  Medical  Society, 
Drake  County  Medical  Society, 
Warren  County  Medical  Society, 
Sdota  County  Medical  Society, 
Athens,  Morgan,  and  Washington  ( 
Counties  Society,  \ 

Hardin  County  Medical  Society, 
Newberg  lAmatic  Asylum, 


Thomas  W.  Gordon, 
Thomas  M.  Taggart, 
S.  P.  Hunt, 
T.  J.  Mullen, 
Robert  Thompson, 
J.  Hslmick, 

W.  P.  KiNCAID, 

Peter  Allen, 
B.  B.  McMeens. 

J.  G.  BODGERS. 

J.  B.  Smith, 
John  A.  Murphy. 
James  Graham, 

B.  F.  BiCHARDSON. 

G.  C.  E.  Weber. 
A.  H.  Baker. 
W.  W.  Dawson, 

G.  A.  DOHERTY. 

H.  E.  FooTB, 

C.  G.  COMEGYS. 

A.  E.  Heighway, 
E.  B.  Stevens. 
W.  Mount, 

B.  L.  Bea. 

J.  C.  Dbnise, 
W.  H.  Lamme, 
John  Davis. 
Daniel  Tilden. 
L.  G.  Leoklider. 

W.  L.  SOHENCK. 

D.  B.  Cotton. 

P.  H.  Kelly. 

Usher  Parsons  Leighton. 
A.  W.  Whiting. 
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Permanent  Jifembers, 


ifenibers  by  Invitation^ 


{ 


GsoRGS  Mendenhall, 

B.  S.  Brown, 

C.  McDbrmott, 
H.  G.  Carey, 
JosiAH  Clements, 
George  Fries, 

E.  P.  Fyffb, 
Stephen  Bonner, 
S.  G.  Armor, 

J.  P.  JUDKINS, 

W.  R.  Kable. 
W.  C.  Hall, 
W.  B.  Davis. 


INDIANA. 


State  Medical  Society^ 


Charles  Fishbace, 
B.  S.  Woodworth, 
Wm.  R.  Winston, 
Isaac  Casselberry, 
R.  D.  Mauzy, 
George  Sutton, 
M.  H.  Hardin, 
R.  E.  Haughton, 
J.  H.  Brower, 
J.  Joel  Wright, 
H.  P.  Ayres, 
D.  H.  Jessup, 
John  Sloan, 
T.  R.  Austin, 
R.  R.  Town, 
W.  A.  Clapp, 
Charles  Bowman, 
John  M.  Kitchen, 
S.  Davis, 
Geo.  W.  New, 
j.  h.  woodburn, 
S.  G.  Boynton, 
James  D.  Maxwell, 
W.  T.  S.  Cornett, 
Benj.  Newland, 
S.  M.  Linton. 
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f 

Wayne  County  Medical  Society,     -{ 

HendricKs  Co.  Medical  Society,       \ 

New  Castle  Medical  Society, 
Grant  County  Medical  Society, 

Washington  Co,  Medical  Society,    j 

Rush  County  Medical  Society,       \ 
Madison  MeduxhChirurg,  Society, 

New  Albany  MecKcal  Society, 


Harrison  County  Medical  Society, 

Indianapolis  Medical  Association,  \ 

Fountain  County  Medical  Society, 
Indiana  Medical  Institute, 


Permanent  Members, 


Members  by  Invitation, 


4 


Calvin  Wbst, 
L.  D.  Personbtt, 

A.  B.  BUTLBB, 

JoBL  Pennington. 
J.  N.  Qrben, 
Leroy  H.  Kennedy. 
Isaac  Mendbnhall. 
D.  W.  Taylor. 

A.  McPheeters, 
Samuel  Beid. 
H.  G.  Sexton, 
John  Moffitt. 
Joseph  H.  D.  Rogers. 

B.  S.  Shields, 
T.  J.  Sweeny, 
John  M.  Biley. 
D.  M.  Jones, 
William  Bebder, 
P.  W.  Beard. 

C.  Brown, 

F.  M.  MOTHBRSHEAD. 

A.  A.  BiGBLOW. 

J.  C.  Beoe. 
S.  S.  Boyd, 
Joseph  Somes, 

D.  Morgan, 
William  Dickey, 
A.  Clapp, 

T.  Bcllard, 

W.  W.  HlTT, 

A.  J.  Mullen, 
Levi  Bitter. 

J.  A.  WiNDLB, 

B.  C.  BOWAN, 
R.  CURRAN, 

John  W.  Davis, 
A.  V.  Talbbrt. 


University  of  Michigan, 
Marine  Hospital,  Detroit, 


MICHIGAN. 

Moses  Gunn. 
Z.  Pitcher. 
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SL  Manfs  Hospital^  Detroit^ 
St,  Joseph! 8  Co,  Medical  Society, 


William  Brodie. 
John  Bennett. 


ILLINOIS. 


Bush  Medical  College, 


Medical  Department  of  Lind  Uni- 
versity, 


\ 
1 


State  Medical  Society, 


L 


Mercy  Hospital,  Chicago, 
McLane  County  Medical  Society, 
Chicago  Academy  of  Med,  Science, 
Macon  Go,  Medical  Association, 
Union    Medical    Association    qfi 
Southern  Illinois,        .  I 

Henry  County  Medical  Society, 

Esculajyian  Society, 


J.  W,  Freer, 
Daniel  Brainard. 
N.  S.  Davis, 

B.  N.  ISHAM. 

J.  H.  HOLLISTER, 

D.  W.  Young, 

O.  GOODBRAKE, 

H.  Noble, 
J.  M.  Steele, 
A.  H.  Luce, 
Hiram  Nance. 
H.  A.  Johnson. 
A.  E.  Stewart. 
J.  N.  Graham. 
L.  B.  Curtis. 
F.  B.  Haller, 
Thomas  Wilkins. 
T.  D.  FrrcH. 
Charles  Johnson, 
John  M.  Hinkle, 
D.  0.  McCoRD. 


MISSOURL 


Medical  Society  of  St,  Louis, 

Medical  College  of  Missouri, 

Clay  County  Medical  Society, 

St.  Louis  Medical  College, 

Permanent  Member, 
Member  by  Invitation, 


I 


Montrose  A.  Fallen, 
John  H.  Waters, 
J.  B.  Washington. 
Joseph  N.  McDowell, 
E.  S.  Frazbr. 
Stephen  Ritchie, 
M.  L.  Linton, 
Charles  A.  Pope. 
W.  M.  McPheeters. 
J.  M.  Allen. 


IOWA. 

0 

Medical  Department  of  Iowa  Uni-  J      D.  L.  McQuGiN, 
versity,  \     Daniel  Meeker. 
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71.7^        nrj'   TQf  '.  i     T.  0.  Edwabds, 

jDuouqtie  Medical  Society^  I      w  W         - 

State  Medical  Society,  J.  Langee. 

WISCONSIN. 
Central  Medical  Association,  C.  B.  CHAPMAN. 

U.  S.  AEMY. 
United  States  Army,  Charles  A.  Teiplek. 

The  President  now  announced  a  recess  of  fifteen  minutes  to 
enable  the  various  State  delegations  to  choose  their  members  for 
the  Committee  on  Nominations. 

Upon  call  to  order  the  following  members  were  reported  as  the 
Nominating  Committee: — 

Drxi  Crosby,  New  Hampshire,  John  W.  Jones,  Georgia, 

Solomon  D.  Townsend,  Mass.,  J.  B.  Coons,  Alabama, 

J.  H.  Eldridge,  Rhode  Island,  S.  O.  Scruggs,  Louisiana, 

D.  M.  Reese,  New  York,  E.  B.  Haskins,  Tennessee, 

A.  N.  Dougherty,  New  Jersey,  D.  D.  Thomson,  Kentucky, 

R,  K.  Smith,  Pennsylvania,  George  Fries,  Ohio, 

H.  F.  Askew,  Delaware,  J.  H.  Brower,  Indiana, 

G.  W.  Lawrence,  Maryland,  William  Brodie,  Michigan, 

Cornelius  Boyle,  D.  C,  C.  Goodbrake,  Illinois, 

L.  S.  JoYNES,  Virginia,  M,  L.  Linton,  Missouri, 

Edward  Warren,  Jr.,  N.  C,  D.  L.  McGugin,  Iowa, 

J.  M.  Gaston,  South  Carolina,  C.  B.  Chapman,  Wisconsin, 

Charles  S.  Tripler,  Army. 

The  President  then  appointed  the  following  committee  on  volun- 
tary essays :  Drs.  L.  P.  Yandell,  of  Kentucky,  Jambs  Bryan,  of 
Philadelphia,  and  C.  G.  Comegys,  of  Ohio. 

Dr.  Harvey  Lindsly,  the  President  of  the  Association,  then 
read  his  retiring  address,  which  was  listened  to  with  marked  atten- 
tion, and  was  an  eloquent  tribute  to  the  dignity  of  the  medical 
profession  and  the  importance  of  its  improvements. 

Dr.  L.  A.  Smith,  of  New  Jersey,  moved  that  the  thanks  of  the 
Association  be  tendered  to  the  President  for  his  able  and  eloquent 
address ;  and  it  was  ordered  to  be  placed  in  the  hands  of  the  appro- 
priate committee  for  publication,  among  the  proceedings  of  the 
meeting. 

Dr.  Caspar  Wister,  on  behalf  of  the  chairman  of  the  Com- 
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mittee  on  Publication,  read  the  annual  report,  and  on  motion  of  Dr. 
Saybe,  of  New  York,  the  following  resolutions  appended  to  it 
were  adopted : — 

Resolved^  That  hereafter  every  paper  intended  for  publication  in 
the  Transactions  must  not  only  be  placed  in  the  hands  of  the  Com- 
mittee of  Publication  by  the  first  of  June,  but  it  must  also  be  so 
prepared  as  to  require  no  material  alteration  or  addition  at  the 
hands  of  the  author. 

Resolved^  That  authors  of  papers  be  required  to  return  their 
proofs  within  two  weeks  after  their  reception ;  otherwise  they  will 
be  passed  over  and  omitted  from  the  volume. 

Adjourned  until  3  o'clock  P.  M. 

Afternoon  Session,  8  o^doch 

Dr.  W.  L.  Sutton,  one  of  the  Vice  Presidents,  took  the  chair  in 
the  absence  of  the  President. 

Dr.  D.  Meredith  Kbese,  of  New  York,  chairman  of  the  Com- 
mittee on  Nominations,  reported  the  following  names  as  officers 
for  the  ensuing  year : — 

PRESIDENT, 
Henry  Miller,  Kentucky. 

VICE  PRESIDENTS, 

H.  F.  Askew,  Delaware^  L.  A.  Smith,  New  Jersey^ 

Chas.  F.  Tripler,  U.  S.  Army^    Calvin  West,  Indiana. 

SECRETARY, 
S.  M.  Bemiss,  Kentucky. 

TREASURER, 
Caspar  Wister,  Pennsylvania. 

Dr.  Sayrb  moved  the  adoption  of  the  report,  which  was  unani- 
mously agreed  to. 

Dr.  Brainard,  of  Illinois,  moved  the  appointment  of  a  committee 
to  conduct  the  newly  appointed  officers  to  their  respective  chairs. 
The  acting  President  selected  Drs.  Brainard,  of  Illinois,  Mat- 
tingly,  of  Kentucky,  Sutton,  of  Indiana,  McDowell,  of  Missouri, 
and  R.  J.  Breckinridge,  of  Kentucky,  and  they  accordingly  per- 
formed the  duties  assigned  to  them. 

The  newly  elected  President,  on  taking  the  chair,  addressed  the 
Convention  in  substance  as  follows: — 
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Oenthmen  of  the  American  Medical  Association:  I  am  wholly  at  a 
loss  to  command  language  to  express  the  deep  sense  of  obligation 
put  upon  me  by  calling  me  to  the  presidency  of  your  Association. 
It  is  an  honor  any  man  may  well  be  proud  of,  and  although  I  admit, 
in  all  sincerity,  that  you  might  without  difficulty  have  selected  an 
individual  more  worthy  the  position,  I  may  be  allowed  to  say  you 
could  not  have  conferred  it  upon  one  who  would  prize  it  more 
highly  or  cherish  it  longer  with  the  most  grateful  recollection.  I 
do  esteem  it  the*  greatest  honor  ever  conferred  upon  me  by  the 
profession  that  I  love,  and  to  which  I  have  devoted  a  long  life ; 
nay,  more,  it  is  the  greatest  honor  that  could  be  conferred  upon 
any  man  by  the  medical  or  any  other  profession  in  this  or  any 
other  country;  for  any  decoration  of  honor  or  any  mark  of  appro- 
bation conferred  by  a  crowned  head  I  should  regard  as  a  bauble  in 
comparison.  Who  are  you,  gentlemen,  when  rightly  considered  ? 
You  are  the  rightful  representatives  of  the  great  American  medical 
profession — an  army  forty  thousand  strong,  and  a  body  of  men,  no 
matter  what  captious  criticism  may  say  in  disparaging  comparison 
with  the  European  branch  of  the  profession,  in  my  humble  judg- 
ment, far  superior  to  the  same  number  of  medical  men  to  be  found 
in  any  quarter  of  the  globe.  Although  as  a  body  you  may  not  be 
so  learned,  so  critically  and  nicely  framed  in  all  the  minutise  of  the 
profession,  yet  for  strength,  integrity,  and  precision  in  all  the  great 
principles  guiding  to  a  successful  combat  with  disease,  this  body  is 
equal,  if  not  superior,  to  that  of  any  kingdom  of  continental  Europe. 

To  be  called  to  the  presidency  of  such  a  body  of  men  is,  in  my 
sober  judgment,  the  greatest  compliment  that  could  be  conferred 
on  mortal  man,  provided  that  man  is  a  devotee  of  medicine,  who 
has  given  his  whole  mind,  soul,  heart,  and  strength  individually  to 
the  profession,  and  has  that  high  regard  for  it  which  will  not  suffer 
any  less  noble  pursuit  to  interfere  with  the  daily  though  laborious 
duties  of  the  profession. 

Coming,  so  recently,  from  a  sick  bed,  and  still  enfeebled  in  health, 
I  beg  to  be  excused  from  further  remarks,  and  desire  you  to  accept 
this  brief  and  imperfect  acknowledgment  of  the  distinguished  honor 
conferred  upon  me,  instead  of  what,  under  other  circumstances,  I 
might  be  disposed  to  say. 

Dr.  E.  J.  BBECXiNBnoGE  moved  that  the  thanks  of  the  Associa- 
tion be  tendered  to  the  retiring  officers  for  the  faithful  and  assiduous 
manner  in  which  they  have  conducted  the  business  committed  to 
their  charge,  which  was  unanimously  adopted. 
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Several  names  were  now  offered  as  candidates  for  membership 
by  invitation,  when 

Dr.  T.  0.  Edwards  moved  that  no  person  be  admitted  as  a 
member  by  invitation  unless  his  good  standing  in  the  profession 
be  vouched  for  by  some  member  of  the  Association,  which  was 
adopted. 

Dr.  Eve  moved  a  reconsideration  of  the  motion  by  Dr.  Edwabds, 
which  was  carried. 

When,  upon  motion  of  Dr.  Edwabds,  all  applications  for  member- 
ship by  invitation  were  referred  to  the  Committee  of  Arrangement 
and  Credentials. 

Dr.  J.  B.  LiNDSLBY,  of  Tennessee,  offered  the  following: — 

Resolved^  That  a  committee  of  three  be  appointed  by  the  chair 
to  inquire  into  and  report  upon  the  propriety  of  dividing  the 
Association  into  sections  for  the  purpose  of  performing  such  parts 
of  its  scientific  labors  as  may  relate  to  particular  branches  of  medi- 
cine and  surgery. 

Dr.  Brodie  moved  its  reference  to  the  Nominating  Committee. 

Dr.  Brainard  explained  at  some  length  the  object  of  the  reso- 
lution of  inquiry,  and  urged  its  adoption  as  the  means  of  giving 
more  effect  and  usefulness  to  the  proceedings  of  the  Association, 
the  reports  of  which  had  heretofore  gone  out  unmatured,  in  conse- 
quence of  the  want  of  concentrated  action. 

A  motion  by  Dr.  Satre  to  lay  the  motion  on  the  table  was 
negatived,  and  the  motion  of  Dr.  Lindsley  was  then  adopted. 

The  Chair  appointed  as  the  committee.  Dr.  Lindsley  of  Tennes- 
see, Dr.  Bbainard,  of  Illinois,  Dr.  G.  C.  Blagkman  of  Ohio. 

Dr.  Davis  moved  that  no  person  be  permitted  to  speak  more  than 
twice  on  the  same  subject^  or  more  than  ten  minutes  at  one  time, 
except  by  consent  of  the  Association,  which  was  adopted. 

The  Committee  on  Prize  Essays  was  called,  but,  the  chairman 
being  temporarily  absent,  its  report  was  postponed. 

The  Committee  on  Medical  Education  failed  to  report. 

The  Committee  on  Medical  Literature  failed  to  report. 

A  letter  from  Dr.  J.  G.  F.  Holston,  of  Ohio,  Chairman  of  the 
Special  Committee  on  the  Microscope,  was  read,  reporting  progress, 
and  begging  a  continuance  for  more  extended  investigation,  which 
was  referred  to  the  Committee  on  Nominations. 

A  letter  from  Dr.  Stephen  Smith,  of  New  York,  from  the 
Special  Committee  on  Medical  Jurisprudence,  had  the  same  re- 
ference. 
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The  Special  Committee  on  Quarantine  was  not  ready  to  report 

Dr.  Mattingly,  of  Kentucky,  from  the  Special  Committee  on 
Diseases  and  Mortality  of  Boarding  Schools,  asked  a  continuance 
until  next  year,  in  order  to  obtain  further  information  requisite  to 
the  full  investigation  of  the  important  subject.  The  request  was 
referred  to  the  Committee  on  Nominations. 

The  Special  Committees  on  Surgical  Operations  for  the  Belief  of 
Defective  Vision,  on  Milk  Sickness,  and  on  the  Blood  Corpuscle, 
had  the  same  reference. 

The  following  report  from  the  Committee  on  Medical  Ethics  was 
read,  and  such  portion  of  it  as  related  to  the  action  of  the  Dubuque 
Medical  Society  in  the  case  of  an  expelled  member,  was,  on  motion 
of  Dr.  T.  0.  Edwards,  made  the  special  order  for  12  M.  to-morrow. 

To  the  American  Medical  Association : 

The  Committee  on  Medical  Ethics  beg  leave  to  state  that,  of  the 
subjects  referred  to  them  at  the  last  meeting  of  the  Association, 
they  find  the  following  notice  in  the  minutes : — 

"  Dr,  Grant,  of  New  Jersey,  presented  a  complaint  made  by  the 
Newark  Medical  Society  against  the  New  York  Medical  College, 
for  a  violation  of  the  ethics  of  the  profession.  Dr.  Edwards,  of 
Iowa,  presented  a  similar  complaint;  and  Dr.  Oakley,  of  New 
Jersey,  a  complaint  from  the  Union  and  Essex  County  Medical 
Society." — Transactions,  vol.  xi.  p.  41. 

Upon  these  several  complaints  your  Committee  beg  leave  most 
respectfully  to  report : — 

That  the  two  complaints  from  the  medical  societies  of  New 
Jersey  refer  only  to  one  and  the  same  grievance,  the  particulars  of 
which  are  set  forth  in  a  memorial  which  was  presented  to  the 
American  Medical  Association  on  the  6th  of  May,  1858,  and  which 
is  entitled  "Statement  of  the  Newark  Medical  Association  in  re- 
ference to  a  Diploma  granted  by  the  New  York  Medical  College." 

The  facts  stated  in  the  memorial  which  is  now  appended  to  this 
report,  were,  during  the  last  annual  meeting  of  the  American 
Medical  Association,  examined  as  carefully  as  time  and  opportunity 
would  allow.  The  charges  therein  contained  against  the  New 
York  Medical  College  were  admitted  to  be  true  by  Dr.  Horace 
Grbsk,  President  of  said  College,  who,  in  apology  for  the  same 
submitted  a  written  statement  to  your  Committee,  which  was  at 
the  time  accepted  as  satisfactory  by  the  gentlemen  then  present 
before  your  Committee  on  behalf  of  the  parties  aggrieved ;  and 
VOL.  xn.— 8 
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being  afterwards  presented  with  a  verbal  report  by  the  Committee, 
was  received  and  entered  upon  the  minutes  in  the  following  terms : — 

"  Whereas^  it  appears  from  undoubted  testimony  that  the  New- 
York  Medical  College  have  conferred  the  degree  of  Doctor  of 
Medicine  upon  a  notorious  quack  of  the  name  of  John  F.  Dunker, 
of  Newark,  the  Faculty,  in  the  person  of  the  President  of  said 
College,  wish  here  to  declare  that  the  degree  was  obtained  under 
gross  deception  and  false  testimonials  furnished  by  said  Dunker 
and  his  friends ;  and  they  therefore  revoke  and  annul  his  diploma, 
and  declare  said  Dunker  to  be  unworthy  of  patronage  or  support 
from  authority  conferred  upon  him  by  this  diploma." — Trariaactions^ 
vol.  xi.  p.  49. 

These  complaints  being  thus  disposed  of,  your  Committee  have 
only  to  add  in  reference  to  them  that  the  memorial  presented  to 
the  American  Medical  Association  from  the  Newark  Medical  Asso- 
ciation is  worthy  of  special  notice,  as  setting  forth  the  negligent 
manner  in  which  mere  verbal  and  hearsay  statements  are  at  times 
accepted  in  place  of  authentic  written  testimonials,  from  individuals 
presenting  themselves  as  candidates  for  the  honors  of  our  profes- 
sion at  some  of  the  medical  colleges  of  this  country.  In  this 
respect  there  is  reason  to  believe  that  the  New  York  Medical  Col- 
lege does  not  stand  alone ;  and  the  publication  of  the  accompanying 
memorial  may  be  of  service  in  putting  a  permanent  check  to  this 
crying  evil. 

The  only  other  complaint  referred  to  your  Committee  was  that 
presented  by  Dr.  Edwards,  of  Iowa,  preferring  a  charge  from  the 
Dubuque  Medical  Society  against  one  of  her  members  who  had 
been  expelled  for  an  alleged  infraction  of  the  Code  of  Medical 
Ethics.  This  complaint  does  not  appear  to  be  of  such  a  character 
as  to  require  adjudication  here.  It  has,  since  the  last  annual  meet- 
ing of  the  American  Medical  Association,  been  adjudged  by  the 
Iowa  State  Medical  Society  [see  Transactions  of  the  annual  meeting 
of  said  Society,  published  at  Dubuque,  Iowa,  1858],  and  having 
been  then  settled  in  the  State  in  which  the  parties  reside,  it  should 
now  be  dismissed. 

All  of  which  is  respectfully  submitted. 

JOHN  WATSON,  M.D., 

Chairman. 

New  York,  April  2S,  1859. 
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Continnances  were  asked  by  the  Committees  on  the  Pons  Varolii, 
Mednlla  Oblongata,  and  Spinal  Marrow — their  Pathology  and 
Therapeutics ;  on  American  Medical  Necrology ;  on  the  Hygienic 
Relations  of  Air,  Food,  and  Water,  and  the  Natural  and  Artificial 
Causes  of  their  Impurity,  and  the  Best  Methods *by  which  they  can 
be  made  most  efiFectually  to  contribute  to  the  Public  Health ;  on 
the  Effect  of  the  Virus  of  Rattlesnakes,  &c.,  when  introduced  into 
the  System  of  the  Mammalia ;  on  the  Climate  of  the  Pacific  Coast, 
and  its  Modifying.  Influences  upon  Inflammatory  Action  and  Dis- 
eases generally;  on  the  Constitutional  Origin  of  Local  Diseases, 
and  the  Local  Origin  of  Constitutional  Diseases ;  on  the  Physio- 
logical Effects  of  the  Hydro-Carbons ;  on  Epilepsy ;  on  the  Causes 
of  the  Impulse  of  the  Heart,  and  the  Agencies  which  Influence  it 
in  Health  and  Disease;  and  on  the  Best  Substitute  for  Cinchona, 
and  its  Preparations  in  the  Treatment  of  Intermittent  Fever,  &c.; 
all  of  which  were  referred  to  the  Committee  on  Nominations. 

The  Special  Committee  on  Government  Meteorological  Reports 
made  a  report,  written  by  Dr.  R.  H.  Coolidge,  of  the  U.  S.  Army, 
but  read  by  Dr.  Paul  F.  Eve,  of  Tennessee,  which  was  referred  to 
the  Committee  on  Publication. 

The  Committee,  appointed  in  May,  1857,  on  Criminal  Abortion, 
submitted  a  report  written  by  Dr.  Stober,  of  Boston,  which  was 
read  by  Dr.  Blatohford,  of  New  York,  and  referred  to  the  Com- 
mittee on  Publication.  The  following  resolutions  appended  to  this 
report  were  unanimously  adopted : — 

'*  Resolved,  That  while  physicians  have  long  been  united  in  con- 
demning the  act  of  producing  abortion,  at  every  period  of  gestation, 
except  as  necessary  for  preserving  the  life  of  either  mother  or  child, 
it  has  become  the  duty  of  this  Association,  in  view  of  the  prevalence 
and  increasing  frequency  of  the  crime,  publicly  to  enter  an  earnest 
and  solemn  protest  against  such  unwarrantable  destruction  of 
human  life. 

^'  Resolved,  That  in  pursuance  of  the  grand  and  noble  calling  we 
profess — the  saving  of  human  lives — and  of  the  sacred  responsi- 
bilities thereby  devolving  upon  us,  the  Association  presents  this 
subject  to  the  attention  of  the  several  legislative  assemblies  of  the 
Union,  with  the  prayer  that  the  laws  by  which  the  crime  of  pro- 
curing abortion  is  attempted  to  be  controlled  may  be  revised,  and 
that  such  other  action  may  be  taken  in  the  premises  as  they  in 
their  wisdom  may  deem  necessary. 

^^  Resolved,  That  the  Association  request  the  zealous  co-operation 
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of  the  various  State  Medical  Societies  in  pressing  the  subject  upon 
the  legislatures  of  their  respective  States,  and  that  the  President 
and  Secretaries  of  the  Association  are  hereby  authorized  to  carry 
out  by  memorial  these  resolutions. 

The  Convention  then  adjourned  till  to-morrow  morning  at  9 
o'clock. 

Second  Day.    Wednesday,  May  4, 1859. 

The  President,  Dr.  Miller,  called  the  Association  to  order  at  9 
o'clock. 

Dr.  D.  Meredith  Reese,  Chairman  of  the  Committee  on  Nomi- 
nations, called  attention  to  the  fact  that  the  Committee  could  not 
act  definitively  until  the  place  for  next  year's  meeting  should  be 
designated.  He  stated,  also,  that  the  State  Medical  Society  of 
Connecticut  had  requested  that  an  amendment  to  the  Constitution, 
proposed  two  years  since,  should  be  taken  from  the  table,  relative 
to  the  time  of  meeting. 

It  was  moved  by  Dr.  Blatchford,  and  seconded  by  Dr.  Sayre, 
that  the  amendment  to  the  third  article  of  the  Constitution  be  taken 
up,  which  proposes  to  add  after  the  words  "first  Tuesday  of  May," 
the  words,  "or  first  Tuesday  of  June,"  and  after  the  words  "shall 
be  determined,"  add  the  words  "  with  the  time  of  meeting." 

The  amendment  was  adopted  by  a  constitutional  vote. 

Dr.  D.  M.  Bbese  also  stated  that  the  Connecticut  State  Society 
had  extended  a  pressing  invitation  to  the  Association  to  hold  its 
next  meeting  at  New  Haven,  which  invitation  was  referred  to  the 
Committee  on  Nominations. 

Dr.  Beese  also  called  attention  to  the  necessity  of  some  radical 
change  in  the  mode  of  appointing  committees  to  prepare  treatises 
on  scientific  subjects  to  be  reported  at  the  annual  meetings.  It 
had  been  seen  that  on  yesterday  a  large  majority  of  the  committees 
made  no  reports,  and  did  not  even  see  proper  to  send  in  any  com- 
munication explanatory  of  delay.  The  difficulty  heretofore  baa 
originated  in  the  mode  of  selection  adopted  by  the  nominating  com- 
mittee. It  has  been  customary  for  gentlemen  to  hand  in  their 
names  and  the  proposed  subjects,  on  slips  of  paper,  and  the  com- 
mittee, without  further  investigation,  have  so  published  them  in 
the  annual  reports.  Thus  it  has  happened  that  appointments  have 
been  most  injudiciously  made,  and  gentlemen  to  whom  a  special 
duty  has  been  assigned,  have  been  found  to  know  less  of  that  than 
any  other  subject.    He  therefore  hoped  that  no  committee  of  last 
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year  would  be  reappointed  or  continaed,  from  which  no  report 
had  been  had  and  no  communication  received. 

On  motion,  the  Nominating  Committee  was  unanimously  in- 
structed to  act  upon  the  suggestions  of  the  chairman,  who  also 
stated  that  there  should  be  some  definite  expression  of  disapproba- 
tion as  to  the  course  of  those  gentlemen  who  had  volunteered 
essays,  and  had  their  names  reported  in  the  newspapers  and  spread 
over  the  land,  and  then  paid  no  attention  to  the  matter. 

Dr.  Flint,  from  the  Committee  on  Prize  Essays,  begged  leave  to 
report  that  they  received  four  dissertations  in  time  for  a  careful 
and  thorough  examination,  and  two  others,  quite  voluminous,  only 
two  days  before  the  meeting  of  the  Association.  The  latter  we 
have  felt  constrained  to  exclude  altogether  from  the  competition  of 
the  present  year  on  account  of  the  absolute  impossibility  of  reading 
them  with  a  critical  purpose  and  effect.  The  others  have  been 
carefully  examined  by  all  the  surviving  members  of  the  committee 
— one  estimable  associate,  Dr.  Evans,  having  been  called  from  all 
his  earthly  labors  before  the  active  duties  of  the  Committee  began. 

More  than  one  of  the  four  essays  we  examined  exhibited  much 
labor,  and  a  commendable  scholarship  in  their  preparation — are 
voluminous,  and,  in  some  respects,  very  meritorious  papers;  but, 
in  the  unanimous  judgment  of  the  Committee,  neither  of  them  pos- 
sesses the  degree  and  species  of  merit  which  should  entitle  its 
author  to  the  Association  Prize. 

The  Committee  beg  leave  furthermore  to  report,  that  in  their 
opinion,  and  as  the  suggestion  of  their  own  recent  experience,  the 
Association  should  determine,  in  more  precise  and  formal  manner 
than  has  yet  been  done,  the  terms  and  conditions  of  competition 
and  of  success  in  the  contest  for  prizes,  for  the  government  alike 
of  contestants  and  the  committee  of  adjudication,  and  that  a  com- 
mittee be  now  appointed  to  consider  and  report  upon  that  subject. 

Dr.  Gordon,  Chairman  of  Committee  on  Etiology  and  Pathology 
of  Cholera,  made  a  partial  report,  and  asked  continuance  of  time. 

On  motion,  the  report  was  accepted,  and  referred  to  Committee 
on  Publication,  and  petition  for  continuance  referred  to  Nominating 
Committee. 

Dr.  J.  B.  LiNDSLEY,  Chairman  of  the  Committee  appointed  to 
inquire  into  the  propriety  of  dividing  the  Association  into  sections, 
for  the  better  performance  of  its  work  in  considering  the  various 
branches  of  medicine  and  surgery,  recommended  the  adoption. of 
such  a  plan  as  being  indispensably  necessary  to  making  this  body 
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a  working  scientific  association.  They  do  not  deem  it  necessary 
to  enter  into  any  argument  in  favor  of  this  plan,  it  being  the  one 
already  universally  adopted  by  similar  bodies.  They  would  simply 
recommend,  for. the  present,  a  division  into  the  following  sections, 
as  being  most  suitable  to  facilitate  the  transaction  of  business,  viz : 

1.  Anatomy  and  Physiology. 

2.  Chemistry  and  Materia  Medica. 

3.  Practical  Medicine  and  Obstetrics. 

4.  Surgery. 

The  Committee  do  not  propose  that  this  subdivision  of  labor 
shall  in  any  manner  interfere  with  the  regular  business  of  the 
Association  as  now  conducted ;  but  only  that,  after  having  assem- 
bled each  day  in  general  session,  each  section  shall  meet  separately 
for  the  purpose  of  hearing  and  discussing  papers  on  such  subjects 
as  properly  belong  to  them ;  and  they  therefore  recommend  that 
the  Committee  of  Arrangements  for  the  ensuing  year  be  requested 
to  provide  suitable  accommodations  for  the  services  of  these  sec- 
tions, and  that  each  of  said  sections  shall  be  authorized  to  make 
such  arrangements  as  may  be  required  for  the  proper  transaction 
of  its  business. 

This  report  was  considered  and  adopted,  after  a  very  able  speech 
in  its  support  by  Dr.  Davis. 

Dr.  J.  W.  Singleton,  of  Ky.,  moved  the  suspension  of  the  rules 
for  the  introduction  of  the  following  : — 

Resolved^  That  in  the  death  of  Dr.  A.  Evans,  of  Kentucky,  the 
Association  has  lost  one  of  its  most  manly  and  efficient  members, 
and  society  a  friend  and  benefactor. 

The  resolution  was  unanimously  adopted. 

Dr.  W.  L.  Sutton,  under  the  resolution  appointing  a  committee 
on  registration  of  births,  deaths,  marriages,  &C.,  proposed  a  plan 
of  general  action,  an  abstract  of  which  he  read  on  motion  of  Dr. 
GiBBES.  of  South  Carolina,  and  on  motion  of  Dr.  L.  P.  Yandell, 
the  subject  was  referred  to  a  committee  to  report  during  the  present 
session. 

Drs.  W.  L.  Sutton,  J.  B.  Lindslet,  E.  W.  Gibbes,  Jr.,  James 
Bryan,  Z.  Pitcher,  and  G.  C.  Shattuok  were  appointed  such 
committee. 

A  report  from  Dr.  Thomas  Logan,  of  California,  on  Medical 
Topography  and  Epidemics,  was  received,  and  referred  to  the  Com- 
miitee  on  Publication. 

The  Chairman  of  the  Committee  on  Voluntary  Essays  stated 
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that  he  had  received  a  paper  on  a  case  of  extra-uterine  foetation 
from  Dr.  Ends  Hoyt,  of  Transylvania,  Mass.,  and  another  on  a 
case  of  accidental  poisoning  by  strychnine,  from  Dr.  Douglas 
Bly,  of  Rochester,  N.  Y.  He  also  presented  a  very  voluminous 
paper  entitled  "  Observations  on  some  of  the  Changes  of  the  Solids 
and  Fluids  in  Malarial  Fever,  by  Joseph  Jones,  Prof,  of  Medical 
Chemistry  in  the  Medical  College  of  Georgia,  at  Augusta." 

By  request,  Prof.  Jones  gave  a  verbal  abstract  of  his  paper,  and 
an  exposition  of  his  theory,  and  on  motion  of  Dr.  D.  W.  Yandbll, 
the  communication  was  referred  to  the  Committee  on  Publication. 

Dr.  D.  W.  Yandell  announced  that  the  following  railroad  com- 
panies had  agreed  to  pass  delegates  to  this  Convention  over  their 
roads  at  half  price :  Pittsburg,  Fort  Wayne,  and  Chicago ;  Penn- 
sylvania Central;  Jeflfersonville ;  New  Albany  and  Salem;  Louis- 
ville and  Nashville ;  and  Cleveland  and  Pittsburg. 

On  motion,  a  vote  of  thanks  was  tendered  to  these  companies  for 
their  liberality. 

Dr.  J.  B.  Flint  offered  the  following  resolution : — 

Whereas,  Our  brethren  of  Great  Britain  are  engaged  in  erect- 
ing a  monument  to  the  memory  of  John  Hunter,  whose  invaluable 
services  in  behalf  of  Physiology  and  Surgery  are  recognized  and 
honored,  as  well  on  this  side  of  the  Atlantic  as  in  Europe ;  and 
whereas,  this  Association,  as  the  representatives  of  American  Medi- 
cine, would  rejoice  in  some  suitable  manner  to  participate  in  so 
grateful  a  testimonial  of  gratitude  and  respect;  therefore 

Besolvedj  That  a  committee  of  three  be  appointed  to  consider  in 
what  manner  this  participation  can  best  be  effected,  so  as  to  be 
acceptable  to  our  British  brethren,  and  consistent  with  our  own 
means  and  opportunities  of  action,  with  instructions  to  report  at  the 
next  annual  meeting. 

The  resolution  was  adopted,  and  Drs.,  Flint,  Bowditch,  and 
Shattuck  appointed  as  the  committee. 

Dr.  Harvey  Lindslt  offered  the  following : — 

Whereas,  Parliamentary  rules  of  order  are  numerous,  com- 
plicated, sometimes  obscure,  and  often  inapplicable  to  such  a  body 
as  the  American  Medical  Association;  and  whereas,  from  the  nature 
of  the  pursuits  of  medical  men,  they  cannot  be  familiar  with  these 
rules;  therefore 

Besolved,  That  a  select  committee  of  three  members  be  appointed 
to  prepare  a  system  of  rules  for  the  government  of  this  Association, 
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as  few  in  number,  as  concise  and  as  perspicuous  as  possible,  to  be 
reported  at  the  next  annual  meeting. 

This  resolution  was  adopted,  and  Drs.  H.  Lindsly,  C.  Gt. 
CoMEQYS,  and  T.  W.  Blatchfobd  appointed  as  a  committee. 

The  paper  of  Dr.  Bly,  on  Accidental  Poisoning  by  Strychnine, 
was  read  by  its  author,  and  as  individual  cases  are  not  reported  in 
the  Transactions  of  the  Association  (except  as  illustrations  of  prin- 
ciples), thanks  were  returned  for  the  communication,  with  a  request 
that  it  be  published  in  some  medical  journal. 

The  Nominating  Committee  made  the  following  report : — 

The  next  annual  meeting  to  take  place  at  New  Haven,  on  the 
first  Tuesday  of  June,  1860. 

JUNIOR  SECRETAEY, 
Dr.  Eli  Ives. 

Committee  of  Arrangements. — Drs.  Charles  Hooker,  Stephen  Gt. 
Hubbard,  and  Benjamin  Silliman,  Jr.,  with  power  to  add  to 
their  numbers. 

Committee  on  Prize  Essays. — Drs.  WoRTHiNGTON  Hooker,  Conn.; 
G.  G.  Shattuck,  Mass.;  Usher  Parsons,  B.  I.;  P.  A.  Jewett, 
Conn. ;  and  John  Knight,  Conn. 

Committee  on  Publication. — Drs.  P.  G.  Smith,  and  C.  WiSTEB, 
Philadelphia,  Pa. ;  S.  M.  Bemiss,  Louisville,  Ky. ;  E.  Ives,  New 
Haven,  Conn. ;  Hollingsworth  and  Hartshorns,  Philadelphia, 
Pa. ;  and  H.  F.  Askew,  Wilmington,  Del. 

Committee  on  Medical  literature. — Drs.  Henry  F.  Campbell,  Ga.; 
D.  F.  Wright,  Tenn. ;  0.  Wendell  Holmes,  Mass. ;  S.  G.  Armor, 
Ohio ;  and  W.  H.  Bypord,  111. 

Committee  on  Medical  Education. — Drs.  D.  M.  Eeese,  N.  Y.  ;  W. 
K.  Bowling,  Tenn. ;  Chas.  Fishback,  Ind. ;  John  Bell,  Penn. ; 
Z.  Pitcher,  Mich. 

The  following  Special^Committees  were  appointed : — 

On  Morbus  Coxarius,  and  Surgical  Pathology  of  Articular  Inflam- 
mation.— Dr.  Lewis  A.  Sayre,  of  New  York. 

On  the  Surgical  Treatment  of  Strictures  of  the  Urethra. — Dr.  James 
Bryan,  of  Philadelphia. 

On  Drainage  and  Sewerage  of  Large  Cities^  their  Influence  on  Public 
Health. — Dr.  A.  J.  Semmes,  D.  C,  chairman,  Cornelius  Boyle,  and 
G.  M.  Dove. 

On  Puerperal  Tetanus^  its  Statistics,  Pathology,  and  Treatment. — 
Dr.  D.  L.  McGuGiN,  of  Keokuk,  Iowa. 

On  Hospital  Epidemics. — Dr.  R.  K,  Smith,  of  Philadelphia. 
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On  Puerperal  Fever. — Dr.  S.  N.  Gbbbn,  of  Stilesville,  Ind. 

On  Anosmia  and  Ohhrosis. — Dr.  H.  P.  Ayees,  of  Fort  Wayne, 
Ind. 

On  Veratrum  Viride.—T)T.  Jakes  B.  McCaw,  of  Eichmond,  Va. 

On  A  Icoholj  lis  Therapeutical  JEffecis. — Dr.  J.  W.  DuNBAB,  of  Bal- 
timore, Md. 

On  Meteorology.— Dt.  J.  G.  Westmobbland,  Atlanta,  Qa. 

On  Milk  Steknesa.—Dv.  Rob't  Thompson,  Columbus,  Ohio. 

On  Manifestations  of  Disea^of  Nerve  Centres. — Dr.  C.  B.  Chap- 
KAN,  Wisconsin. 

On  the  Medical  Topography  of  Iowa.— Dr.  T.  0.  Edwabds,  Iowa. 

On  Microscopic  Observations  on  Cancer  Cells. — Dr.  Geo.  D.  Nobbis, 
New  Market,  Alabama. 

On  the  Philosophy  of  Practical  Medicine. — Dr.  Jambs  Gbaham, 
Cincinnati,  Ohio. 

On  Some  of  the  Peculiarities  of  the  North  Pacific,  and  their  Rela- 
tions to  Climate.— Dr.  Wm.  H.  Doughty,  Ga. 

The  following  Special  Committees  were  continued  or  altered: — 

On  Microscope.— JoBN  C.  Dalton,  Jr.,  N.  Y. ;  David  Hutchin- 
son, Ind. ;  A.  E.  SxouT,  Cal. ;  Calvin  Ellis,  Mass. ;  Chbistopheb 
Johnston,  Md. 

On  Diseases  and  Mortality  of  Boarding  Schools. — Dr.  C.  P.  Mat- 
TiNGLY,  Ky. ;  and  Dixi  Cbosby,  N.  H. 

On  the  Various  Surgical  Operations  for  the  Belief  of  Defective  Vision. 
— Drs.  M.  A.  Fallen,  Mo.  ;  T.  J.  Cogley,  Ind. ;  and  W.  Hunt, 
Penn. 

On  the  Blood' Corpuscle. — Dr.  A.  Sageb,  Michigan. 

On  American  Medical  Necrology. — Dr.  C.  C.  Cox,  Maryland. 

On  the  Hygienic  Relations  of  Air,  Food,  and  Water,  the  Natural  and 
Artificial  Causes  of  their  Impurity,  and  the  Best  Methods  by  which  they 
can  be  made  most  effectually  to  contribute  to  the  Public  Health. — Dr.  C. 
C.  Cox,  Maryland. 

On  the  Effect  of  Virus  of  Rattlesnake,  ^c,  when  introdixed  into  the 
System  of  Mammalia. — Dr.  A.  S.  Paynb,  Virginia. 

On  the  Climate  of  the  Pacific  Coast,  and  its  Modifying  Influences 
upon  Inflammatory  Action  and  Diseases  generally. — Dr.  O.  Habvey, 
California. 

On  the  ConstittUidnal  Origin  of  Local  Diseases,  and  the  Local  Origin 
of  Constitutional  Diseases. — Drs.  W.  H.  McKbb,  of  North  Carolina, 
and  C.  F.  Heywood,  of  New  York. 
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On  motion  of  Dr.  Brodib,  Dr.  A.  J.  Semmbs  was  requested  to 
serve  as  Secretary  pro  tern,  during  the  remainder  of  the  session. 

The  Association  took  up  the  special  order,  being  the  report  on 
Medical  Ethics,  to  which  had  been  referred  the  action  of  the  Du- 
buque Medical  Society,  which,  after  debate,  was  laid  over  until  12 
o'clock  to-morrow. 

On  motion  of  Dr.  H.  F.  Campbell,  a  section  of  meteorology, 
medical  topography,  and  epidemic  diseases,  and  of  medical  juris- 
prudence and  hygiene,  was  added  to  those  already  adopted  by  this 
Association. 

The  Association  then  proceeded  to  consider  and  act  upon  amend- 
ments to  the  Constitution  proposed  at  the  last  annual  meeting  and 
laid  over  under  the  rules.  The  following  amendment  was  adopted : — 

Resolved^  That  the  Constitution  of  this  Association  be  so  amended 
as  to  provide  that  no  individual  who  shall  be  under  sentence  of 
expulsion  or  suspension  from  any  State  or  Local  Medical  Society, 
of  which  he  may  have  been  a  member,  shall  be  received  as  a  dele- 
gate to  this  body,  or  be  allowed  any  of  the  privileges  of  a  member, 
until  he  shall  have  been  relieved  from  the  said  sentence  by  such 
State  or  Local  Society. 

The  next  amendment,  lying  over  from  last  year,  was  the  propo- 
sition of  Dr.  Kyle,  of  Ohio : 

That  the  Constitution  of  the  Association  be  so  amended  as  to 
prohibit  the  admission  as  a  delegate  or  the  recognition  as  a  member 
of  any  person  who  is  not  a  graduate  of  some  respectable  Medical 
College. 

This  amendment  was  rejected,  but,  on  the  question  of  reconsi- 
deration, a  long  and  animated  debate  ensued.  Without  arriving 
at  a  vote,  the  Association  adjourned  until  8  P.  M. 

Afternoon  Session. 

The  Association  was  called  to  order  at  8  P.  M.,  Dr.  H.  F.  Askew 
in  the  chair.  The  discussion  on  the  amendment  under  considera- 
tion at  the  hour  of  adjournment  was  renewed. 

Dr.  KiNCAiD  moved  a  further  amendment  to  insert  the  word 
"  hereafter"  after  "  prohibiting." 

The  Chair  ruled  the  amendment  out  of  order  at  the  present  stage, 
or  until  the  Association  decides  upon  the  question  of  reconsidera- 
tion. 

After  a  long  discussion,  Dr.  Davis,  of  Ind.,  moved  to  lay  the 
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motion  to  reconsider  on  the  table,  which  was  carried,  97  yeas,  nays 
not  coanted,  so  the  amendment  stands  registered. 

The  next  proposed  amendment  to  the  Constitution  was  that  sug- 
gested by  the  New  Jersey  Medical  Society,  asking  for  such  changes 
as  would  establish  a  Board  of  Censors  in  every  judicial  district  of 
the  Supreme  Court,  who  should  examine  and  grant  diplomas  to  all 
proper  members  of  the  Association. 

This  was  temporarily  laid  on  the  table  for  Dr.  Crosby  to  offer  a 
report  of  the  Medical  Teachers'  Convention,  which  met  on  Monday 
last  He  strongly  recommended  a  committee  from  this  body  to 
confer  with  the  Teachers'  Committee,  and  felt  great  confidence  that 
something  beneficial  to  medical  education  would  be  the  effect  of 
such  conference. 

Dr.  CoMEGYS  moved  the  appointment  of  a  committee  of  five  to 
confer  with  the  Committee  of  Medical  Teachers,  and  report  at  the 
next  annual  meeting,  provided  that  no  medical  teacher  be  selected 
on  the  part  of  this  Association. 

Dr.  T.  M.  Blatohford,  of  New  York,  offered  as  a  substitute  the 
following  preamble  and  resolution : — 

Whereas,  Of  all  the  subjects  which  can  engage  our  attention  in 
oar  associate  capacity,  that  of  Medical  Education  is  paramount; 
and  whereas,  harmony  of  action  is  essential  to  success  in  establish- 
ing definite  qualifications  entitling  to  admission  in  our  ranks ;  and 
wfiereasj  nothing  can  be  gained  by  hasty  action  in  a  matter  so  vital 
to  our  very  existence  as  a  permanent  medical  institution :  There- 
fore, 

Resolved,  That  further  action  be  suspended  for  the  present  upon 
the  subject  of  the  resolutions  offered  at  the  last  meeting  of  the 
Association  by  the  Chairman  of  the  Special  Committee  on  Medical 
Education,  and  that  a  committee,  consisting  of  S.  W.  Butler,  of 
Pennsylvania ;  L.  A.  Smith,  of  New  Jersey ;  Dixi  Crosby,  of  New 
Hampshire;  C.  A.  Pope,  of  Mo.;  and  T.  Buckler,  of  Maryland, 
shall  be  appointed  to  confer  with  the  Committee  appointed  at  the 
meeting  of  Medical  Teachers,  to  report  some  plan  for  action  at  the 
next  meeting  of  the  Association. 

This  amendment  was  lost,  and  the  original  resolution  adopted. 

The  resolutions  from  the  New  Jersey  Medical  Society  were  then 
taken  from  the  table  and  referred  to  the  Committee  of  Conference. 

Dr.  Davis  offered  a  resolution  instructing  the  same  Committee 
to  confer  with  the  State  Medical  Societies  for  the  purpose  of  pro- 
curing more  decisive  and  uniform  action  throughout  the  profession 
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in  carrying  into  effect  the  standard  of  preliminary  edacation  adopted 
by  this  Association  at  its  organization  in  1847.    This  was  carried. 

Dr.  GiBBES,  from  the  Committee  to  examine  into  a  plan  of  uni- 
form registration  of  Births,  Marriages,  and  Deaths,  offered  the 
following  report : — 

They  have  given  the  same  a  careful  consideration,  and  they 
unanimously  recommend  that  the  report  be  adopted  and  referred 
to  the  Committee  on  Publication. 

They  also  recommend  that  the  same  Committee  be  continued, 
with  instructions  to  add  to  the  report,  in  time  for  publication  in 
the  ensuing  volume  of  Transactions^  a  form  of  registration  law  which 
may  be  likely  to  answer  the  requirements  of  the  several  States. 

Dr.  Sayrb,  of  New  York,  offered  the  following: — 

Whereas,  The  medical  profession  at  large  have  an  interest  in  the 
character  and  qualifications  of  those  who  are  to  be  admitted  as  their 
associates  in  the  profession :  therefore, 

Besolvedj  That  each  State  Medical  Society  be  requested  to  ap- 
point annually  two  delegates  for  each  college  in  that  State,  whose 
duty  it  shall  be  to  attend  the  examinations  of  all  candidates  for 
graduation:  and  that  the  colleges  be  requested  to  permit  such 
delegates  to  participate  in  the  examination  and  vote  on  the  quali- 
fications of  all  such  candidates. 

This  was,  on  motion,  referred  to  the  Committee  of  Conference. 

The  paper  of  Dr.  Jones,  presented  at  the  morning  session,  was 
taken  from  the  Committee  on  Publication  and  referred  to  the  Com- 
mittee on  Prize  Essays. 

Dr.  Eve  moved  to  record  the  name  of  Dr.  Bekj.  W.  Dudley  as 
a  permanent  member,  which  was  adapted  by  a  unanimous  vote,  the 
delegates  all  rising  to  their  feet  in  token  of  respect. 

Adjourned  till  to-morrow  morning,  at  9  o'clock. 

ThiAd  Day.    Thursday,  May  9, 1859. 

The  President  called  the  Association  to  order  at  9  o'clock,  and 
the  reading  of  the  minutes  of  yesterday  was  dispensed  with. 

The  first  business  in  order  was  an  amendment  to  the  Constitution, 
laid  over  from  last  year,  and  proposed  by  Dr.  T.  L.  Mason,  of  New 
York,  to  insert  in  the  first  line  of  the  second  paragraph  of  Article  2, 
after  the  words  "shall  receive  the  appointment  from,"  the  words 
"  any  medical  societies  permanently  organized  in  accordance  with 
the  laws  regulating  the  practice  of  physic  and  surgery  in  the 
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States  in  which  thej  are  situated,  and  consisting  of  physicians  and 
surgeons  regularly  authorized  to  practice  their  profession." 

Also,  to  add  to  the  sixth  paragraph  of  the  same  article  the  words, 
"  but  each  permanent  member  of  the  first  class  designated  in  this 
plan  of  organization  shall  be  entitled  to  a  seat  in  the  Association 
on  his  presenting  to  this  body  a  certificate  of  his  good  standing, 
signed  by  the  Secretary  of  the  society  to  which  he  may  belong  at 
the  time  of  each  annual  meeting  of  this  body." 

Dr.  Ltndon  a.  Smith,  of  New  Jersey,  said  amendments  to  the 
Constitution  should  be  adopted  with  care,  and  though,  perhaps,  that 
now  proposed  might  be  desirable,  still,  as  Dr.  Mason,  who  had 
proposed  it,  was  not  present  to  explain  his  views,  he  moved  that 
the  subject  be  laid  over  until  next  year.  This  suggestion  was 
adopted. 

Another  constitutional  amendment,  proposed  by  Dr.  Henby 
Habtshorne,  of  Pennsylvania,  and  laid  over  from  last  year  under 
the  rules,  provides  to  add  to  the  second  article  the  words,  "No 
one  expelled  from  this  Association  shall  at  any  time  thereafter  be 
received  as  a  delegate  or  member,  unless  by  a  three-fourths  vote 
of  the  members  present  at  the  meeting  to  which  he  is  sent,  or  at 
which  he  is  proposed." 

This  amendment  was  adopted. 

Another  amendment  proposed  by  J.  Berrien  Lindsley,  of  Ten- 
nessee, was  called  up,  to  omit  in  Article  2  the  words,  "medical 
colleges,  hospitals,  lunatic  asylums,  and  other  permanently  organ- 
ized medical  institutions  in  good  standing  in  the  United  States," 
and  also  to  omit  the  words,  "The  faculty  of  every  regularly  con- 
stituted medical  college  or  chartered  school  of  medicine  shall  have 
the  privilege  of  sending  two  delegates.  The  professional  stafi*  of 
every  chartered  or  municipal  hospital  containing  a  hundred  inmates 
or  more  shall  have  the  privilege  of  sending  two  delegates,  and  every 
other  permanently  organized  medical  institution  of  good  standing 
shall  have  the  privilege  of  sending  one  delegate." 

This  was  laid  on  the  table  until  the  next  annual  meeting. 

An  invitation  was  received  from  Mons.  Groux,  requesting  the 
delegates  to  meet  him  at  the  Hall  of  the  University  at  noon  to-day, 
to  witness  experiments  on  his  congenital  fissure  of  the  sternum, 
which  was  deferred  until  4  o'clock  this  afternoon,  as  the  Association 
had  previously  accepted  the  hospitality  of  Mr.  and  Mrs.  Eobert  J. 
Ward  at  the  former  hour. 
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Dr.  McDermot  submitted  the  following  resolutions: — 

Whereas^  A  vast  proportion  of  the  disease  and  misery  that  afflict 
our  race  is  caused  by  the  excessive  use  of  intoxicating  liquors;  and 
lahereasj  in  the  opinion  of  this  Association,  the  evils  of  intoxication 
can  be  most  effectually  remedied  by  the  establishment  of  Inebriate 
Asylums,  wherein  the  victims  of  intemperance  may  be  subjected  to 
such  restraints  and  treatment  as  shall  effect  a  thorough  reformation 
of  their  habits :  therefore, 

Resolved,  That  this  Association  recommend  the  establishment  of 
Inebriate  Asylums  in  the  various  States  of  the  Union. 

Resolved,  That  the  State  and  County  Medical  Societies  and  all 
members  of  the  medical  profession  be  requested  to  unite  in  dif- 
fusing among  the  people  a  better  knowledge  and  appreciation  of 
the  beneficent  purposes  and  important  benefit  that  would  be  con- 
ferred upon  society  by  the  establishment  of  such  Asylums  through- 
out the  various  sections  of  the  country. 

This  resolution  was  referred  to  the  mover  as  a  special  committee, 
with  a  request  that  he  would  report  thereon  at  the  next  meeting  of 
the  Association. 

Dr.  Shactuck  offered  the  following,  which  was  adopted : — 

Resolved,  That  the  Committee  appointed  in  May,  1857,  on  Crimi- 
nal Abortion,  be  requested  to  continue  their  labors,  and  especially 
to  take  all  measures  necessary  to  carry  into  effect  the  resolutions 
reported  by  them  on  the  first  day  of  the  meeting. 

Dr.  Yandell,  from  the  Committee  on  Voluntary  Essays,  made 
a  further  report  that  a  communication  had  been  received  from  Dr. 
Langbr,  of  Iowa,  on  Subcutaneous  Injections  as  remedials,  which, 
on  motion,  the  author  read. 

The  essay  was  referred  to  the  writer  as  a  special  committee,  with 
the  request  that  he  would  report  further  at  the  next  annual  meeting 
of  the  Association  and  continue  his  investigations. 

Invitations  to  visit  the  Insane  Asylum  and  the  Library  and 
Museum  of  Transylvania  University  were  received. 

The  President  appointed  as  the  Committee  of  Conference  to  meet 
the  committee  from  the  Teachers'  Convention,  the  following  gen- 
tlemen:— 

Drs.  I.  W.  Blatohford,  Troy,  New  York;  D.  F.  Condib,  Phila- 
delphia, Pa.;  N.  Bozeman,  Montgomery,  Ala.;  W.Brodie,  Detroit, 
Mich.;  and  W.  C.  Sneed,  Frankfort,  Ky. 

Dr.  D.  Meredith  Eeese,  from  the  Nominating  Committee,  made 
the  following  final  report: — 
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Special  Committees  continued. 

On  Quarantine.— Dts.  D.  D.  Clark,  Pa.;  E.  M.  Snow,  E.  I.;  W. 
Jewell,  Pa.;  E.  D.  Fennbb,  La.;  and  J.  W.  Houck,  Md. 

On  Medical  JSthics. — Drs.  B.  F.  Schneck,  Pa.;  J.  A.  Murphy, 
Ohio;  M.  L.L1NTON,  Mo.;  T.  S.  Powell,  Ga.;  Paul  F.  Eve,  Tenn. 

O71  Tradieotomy  in  Membranous  Group. — Dr.  A.  V.  Dougherty, 
New  Jersey. 

The  Effect  of  the  Perineal  Operations  for  Urinary  Oahuli  upon 
Procreation  in  the  Male. — Dr.  J.  S.  White,  Memphis,  Tenn. 

On  Mercurial  Fumigation  in  Syphilis. — Dr.  D.  W.  Yandell, 
Louisville,  Ky. 

On  the  Improvements  in  the  Science  and  Art  of  Surgery  made  during 
the  last  half  century. — Dr.  Jos.  McDowell,  St.  Louis,  Mo. 

On  the  Cause  and  Increase  of  Grime  and  its  Mode  of  Punishment. — 
Dr.  W.  C.  Sneed,  Frankfort,  Ky. 

On  the  Education  of  Imbecile  and  Idiotic  Children. — Dr.  H.  P. 
Ayres,  Fort  Wayne,  Ind. 

On  the  Uses  and  Abuses  of  the  Speculum  Uteri. — Dr.  C.  H.  Spill- 
man,  Ky. 

On  the  Topography  of  Vermont. — ^Dr.  PERKINS,  Vermont. 

On  the  Pons  Varolii^  etc. — Drs.  S.  B.  Richardson,  Kentucky,  and 
Charles  Fishbane,  Indiana. 

On  the  Physiological  Effects  of  the  Hydro- Carbons. — Dr.  F.  W. 
White,  Illinois. 

The  paper  from  Dr.  Ellis,  of  Massachusetts,  on  the  subject, 
"Does  the  Microscope  enable  us  to  make  a  positive  diagnosis  of 
Cancer,  and  what,  if  any,  are  the  sources  of  error  ?"  was  referred 
to  the  Special  Committee  on  the  Microscope,  of  which  Dr.  Dalton 
is  chairman. 

On  motion,  the  report  was  adopted  as  a  whole. 

Honorary  resolutions  were  passed  to  the  memory  of  the  follow- 
ing members  of  the  Association,  deceased : — 

Dr.  W.  W.  BoLUNG,  of  Alabama ;  Dr.  Thomas  D.  Mutter,  of 
Pennsylvania;  Dr.  P,  C.  Gaillard,  of  South  Carolina ;  Dr.  Jabbz 
G.  GoBLB,  of  New  Jersey;  Dr.  John  K.  Mitchell,  of  Pennsyl- 
vania. 

Dr.  B.  K.  Smith,  of  Philadelphia,  submitted  the  following: — 

Resolved^  That  the  death  of  Dr.  John  K.  Mitchell,  one  of  the  mem- 
bers of  this  Association,  has  been  to  this  body  a  loss  keenly  felt  by 
every  man  who  knew  him.  His  eminence  as  a  teacher,  his  varied 
acquirements  in  every  department  of  learning,  and  his  generous 
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social  qualities  in  every  relation,  endeared  him  to  every  member 
of  the  profession  who  had  the  pleasure  of  his  personal  acquaint- 
ance. 

Resolved,  That  the  family  be  notified  of  the  action  of  this  Asso- 
ciation. 

Other  more  formal  resolutions  were  offered  and  feeling  eulogies 
pronounced. 

Dr.  Sayre  offered  the  following,  which  were  adopted  by  accla- 
mation : — 

Resolved,  That  the  thanks  of  the  American  Medical  Association 
are  eminently  due  and  are  hereby  presented  to  the  citizens  of  Louis- 
ville, Kentucky,  for  the  princely  hospitality  publicly  and  privately 
extended  to  the  members  of  this  body  during  its  present  session. 

Resolved,  That  to  the  Committee  of  Arrangements  and  the  Pro- 
fession of  Louisville  generally,  our  thanks  are  due  for  their  kind 
and  assiduous  attention  to  the  Association,  and  for  the  hearty  wel- 
come with  which  they  have  greeted  our  Convention  in  their  floa- 
risbing  city. 

After  the  transaction  of  some  other  unimportant  routine  business, 

On  motion  of  Dr.  Davis,  the  Association  adjourned  to  meet  at 
New  Haven  on  the  first  Tuesday  in  June,  1860. 
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REPORT  OF  THE  COMMIHEE  OF  PUBLICATION 


The  Committee  of  Publication  respectfully  report: — 

That  in  pursuance  of  the  duty  assigned  to  them  by  the  Asso- 
ciation, at  the  meeting  in  Washington  City,  Vol.  XL  was  put  to 
press  at  as  early  a  moment  as  was  practicable  after  the  adjourn- 
ment, and  that  nine  hundred  copies  were  printed ;  of  which  six 
handred  and  seventy-four  copies  have  been  distributed  to  members, 
and  various  medical  journals  at  home  and  abroad. 

The  items  of  expenditure,  which  were  unusually  heavy  in  con- 
sequence of  the  large  amount  of  tabular  matter,  and  the  numerous 
illustrations  in  several  of  the  papers,  will  be  found  in  the  Trea- 
surer's report.  The  aggregate  amount,  including  paper,  composi- 
tion, press-work,  binding,  and  illustration,  was  about  $2480  00. 

The  number  of  copies  of  each  volume  now  on  hand  is  as 
follows : — 


Proceedings  of  first  meeting  at  Philada.,  in  1847, 
Yol.  I.  On  hand  at  this  date 

(out  of  print) 
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The  Committee  feel  that  it  is  due  to  the  Association,  as  well  as 
to  themselves,  to  state  that  the  unusual  delay  in  the  appearance  of 
the  last  volume  of  the  Transactions  was  due  to  causes  entirely 
external  to  themselves.    Notwithstanding  that  every  effort  was 
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made  by  them  to  urge  it  to  completion,  they  were  unable  to  dis- 
tribute it  before  the  middle  of  December. 

The  sole  cause  of  this  delay  was  the  detention  of  proofs,  partly 
on  account  of  the  distances  to  which  some  were  sent,  but  largely 
in  consequence  of  their  retention  by  the  authors  either  for  altera- 
tion or  additions. 

In  some  instances  large  additions  were  made  to  reports  after  the 
reception  of  the  proofs  by  the  authors,  thus  not  only  causing  delay, 
but  adding  greatly  to  the  expense  of  the  volume. 

The  Committee  endeavored  to  obviate  some  of  these  sources  of 
delay  by  sending  out  a  large  amount  of  proofs  at  one  time  to 
different  authors,  hoping  that  chance  might  return  them  in  their 
proper  order;  but  this,  in  nearly  every  instance,  led  to  disappoint- 
ment, by  the  earlier  articles  being  held  back,  thus  preventing  the 
printing  of  those  that  succeeded. 

The  Committee  trust  that  this  explanation  will  relieve  them  from 
censure,  if  any  has  been  applied  to  them.  And  they  further  add, 
that  this  statement  is  only  made  in  answer  to  numerous  inquiries 
as  to  the  cause  of  the  delay. 

They  ask,  in  conclusion,  for  the  passage  of  the  following  reso- 
lutions : — 

Resolved^  That  hereafter  every  paper  intended  for  publication  in 
the  Transactions^  must  not  only  be  placed  in  the  hands  of  the  Com- 
mittee of  publication  by  the  JLst  of  June,  but  it  must  also  be  so 
prepared  as  to  require  no  material  alteration,  or  addition  at  the 
hands  of  its  author. 

Resolved^  That  authors  of  papers  be  required  to  return  their 
proofs  within  two  weeks  after  their  reception,  otherwise  they  will 
be  passed  over  and  omitted  from  the  volume. 

All  of  which  is  respectfully  submitted. 

FRANCIS  G.  SMITH,  Jb.,  CKn. 

CASPAR  WISTER, 

SAMUEL  L.  HOLLINGSWORTH, 

S.  M.  BEMISS, 

SAMUEL  LEWIS, 

A.  J.  SEMMES. 


REPORT  OF  THE  TREASURER. 


The  Treasarer  respectfully  reports : — 

That  since  the  last  annual  meeting  a  large  and  expensive  volume 
of  Transactions  has  been  published,  involving  of  necessity  a  serious 
draught  upon  the  Treasury  of  the  Association. 

It  would  lighten  the  duty  of  providing  the  necessary  funds  for 
the  Committee  of  Publication  were  the  subscription  to  the  Trans- 
actions more  general.  At  present  the  sums  necessary  to  meet  the 
wants  of  that  Committee  are  largely  drawn  from  certain  localities, 
where  the  exertions  of  a  few  zealous  friends  of  the  Association  in- 
duce permanent  members  to  subscribe  to  the  volume. 

The  opportunities  afforded  for  the  purchase  of  back  numbers  of 
the  IVansactions  at  a  reduced  price  brought  large  sums  into  the 
Treasury;  but  notwithstanding  the  inducements  to  possess  copies, 
only  about  one-fourth  of  the  permanent  members  are  annual  sub- 
scribers. 

The  plan  of  sending  a  circular,  announcing  the  publication  of  the 
volume,  and  the  price  of  back  numbers,  has  been  again  pursued, 
and  always  with  good  results. 

The  property  of  the  Association,  consisting  mainly  in  volumes 
of  Transactions  and  engraved  blocks,  has  been  insured  against  loss 
by  fire. 

Under  the  resolutions  of  last  year  the  volume  of  Transactions  for 
1857  (Vol,  X.)  now  falls  to  $2  00  a  piece,  that  for  1858  (Vol.  XI.) 
remaining  at  $3  00  till  the  next  annual  meeting,  so  that  the  list 
of  volumes  for  sale  by  the  Association  will  now  read — 

Proceedings  of  first  meetings  in  1S46-7|  organizing  the  Association.  50 

Vol.  I.  at $2  00 

(Vols.  II.,  III.,  and  IV.,  are  ont  of  print.) 

Vols,  v.,  Vn.,  VIII.,  and  IX.,  if  taken  coUectiTelj        .        •        .  6  00 

For  the  set,  if  singly,  a  piece 2  00 

Vol.  VI.  at 2  00 

V<d.  X.  at 2  00 

Vol.  XI.  at 3  00 

These  back  numbers  of  Transactions  diminish  in  number  yearly, 
while  some  pass  out  of  print.  Those  members  who  own  broken 
sets,  and  desire  to  complete  them,  will  find  an  increasing  lack  of 
opportunity.  CASPAR  WISTER. 
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The  American  Medical  Associaiion 
Db. 
April  15,  1859. 
To  cash  received  from  Dr.  Caspar  Wister,  Treasurer, 

being  balance  on  hand,  April  15, 1858     .        .        .      $806  20 
To  cash  received  from  delegates,  and  for  sale  of  Trans- 

actions,  Washington 1,491  00 

To  cash  received  from  Dr.  Alden  March,  for  sale  of 

Transactions,  Albany,  N.  Y 24  00 

To  cash  received  from  Dr.  J.  Nelson  Borland,  for  sale 

of  Transactions,  Boston,  Mass.  ....  96  00 

To  cash  received  from  Dr.  C.  Goodbrake,  for  sale  of 

Transactions,  Clinton,  111. 20  00 

To  cash  received  from  Dr.  Charles  Hooker,  for  sale  of 

Transactions,  New  Haven,  Conn 75  00 

To  cash  received  from  Dr.  H.  W.  De  Saussure,  for  sale 

of  Iransactions,  Charleston,  S.  C 24  00 

To  cash  received  from  Dr.  H.  F.  Askew,  for  sale  of 

Transactions,  Wilmington,  Del.  ....  33  00 

To  cash  received  from  Dr.  Caspar  Wister,  for  sale  of 

Tran^ac/ibnj,  as  Treasurer,  Philadelphia,  Pa.      .        .  .     874  45 


$3,443  65 


April  15.  To  balance  on  hand 621  14 


BSPOBT   OF   THE   TBBASUBEB.  47 


in  cuxount  wUk  Caspar  Wisier,  Treasurer, 

Cb. 

April  15, 1859. 

By  cash  paid  T.  K.  Collins,  for  paper,  printing,  and  bind- 
ing 900  copies  of  Transactions^  vol.  xi.,  with  postage 
on  proofe;  and  for  printing  1500  circulars,  5  per 
cent  off $2,093  02 

By  cash  paid  Baxter  &  Harley,  for  drawing  and  en- 
gravings on  wood,  5  per  cent,  off      .  .  87  40 

By  cash  paid  P.  S.  Duval  &  Son,  for  drawing  and  print- 
ing in  colors,  5  per  cent,  off 299  25 

By  cash  paid  Dr.  Montrose  A.  Fallen,  by  order  of  Prize 

Essay  Committee  for  1858 100  00 

By  cash  paid  Dr.  Austin  Flint,  by  order  of  Prize  Essay 

Committee  for  1858 100  00 

By  cash  paid  Blanchard  &  Lea,  for  freight,  postage,  and 

paper,  and  twine  used  in  delivery  of  vol.  xi.    .        .  65  09 

By  cash  paid  H.  M.  Barnes,  for  services  as  clerk,  in 

delivery  of  vol 50  00 

By  cash  paid  for  insurance  of  $1,500  on  property  of 

Association  12  00 

By  cash  paid  on  discount  on  uncurrent  funds       .        .  2  92 

By  cash  paid  on  Treasurer,  for  postage  and  stationery.  10  00 

By  cash  paid  Dr.  F.  G.  Smith,  Ch.  Com.  of  Pub.,  for 

postage 2  83 

By  balance  on  hand 621  14 

$3,443  65 

We  the  undersigned  have  audited  the  above  accounts  and  found 
them  correct. 

H.  F.  ASKEW, 

S.  L.  HOLLINGSWOETH, 

FRANCIS  G.  SMITH,  Jb., 

A.  J.  SEMMES, 

S.  M.  BEMISS. 
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H  ARTE  Y    LINDSLY, 


PREBIDEin:  OF  THE  ASSOCIATION. 


ADDRESS  OF  HARYEY  LINDSLY, 


PRESIDENT  OP  THE  ASSOCIATION. 


GENTLEMEN  OP  THE  AMERICAN  MEDICAL  ASSOCIATION: 

The  flight  of  time,  in  its  rapid  course,  has  once  more  brought 
together  the  representatives  of  the  medical  profession,  and  we 
again  meet  in  that  section  of  our  favored  land  whose  history  is 
most  vividly  emblematic  of  the  progress  of  American  power,  its 
magic  increase,  and  its  almost  boundless  extent.  This  beautiful 
city,  now  teeming  with  an  overflowing  population,  distinguished 
by  its  wealth,  enterprise,  and  commerce,  connected  by  its  railroads 
and  magnificent  steamers  with  every  part  of  the  great  West— with 
its  refined  society,  its  elevated  educational  institutions,  its  nume- 
rous churches,  its  noble  charities — within  the  memory  of  many  of 
our  number  was  only  an  inconsiderable  village,  unknown,  and 
without  a  place  upon  the  map  of  the  world. 

May  our  profession  keep  pace — in  respectability,  progress,  and 
usefulness,  with  the  unexampled  growth  of  our  great  country — 
and  with  the  blessing  of  a  superintending  Providence,  may  we  thus 
continue  to  meet  in  harmony  and  concord,  as  long  as  the  Ohio  and 
the  Mississippi  shall  roll  their  ceaseless  floods  in  fraternal  union  to 
the  boundless  ocean. 

My  able  predecessor,  in  the  last  annual  address,  has  told  you 
what  our  Association  has  done,  during  the  brief  period  of  its 
existence,  for  the  improvement  of  medical  education,  the  advance- 
ment of  medical  science,  and  the  elevation  of  the  medical  profession. 
I  propose  to  devote  the  half  hour,  usually  allotted  to  this  exercise, 
in  discussing  one  or  two  points,  in  which  changes  may,  perhaps,  be 
advantageously  made  in  our  mode  of  transacting  the  business  that 
calls  us  together — and  closing  with  some  observations  of  a  more 
general  character. 

And  I  would  first  take  the  liberty  of  suggesting  the  great  im- 
portance of  adhering  strictly  to  the  order  of  business  as  laid  down 
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in  our  Constitution.  That  after  the  preliminary  arrangements, 
relating  exclusively  to  the  organization  of  the  Association,  as  the 
election  of  officers,  &c.,  have  been  completed,  the  chief  object  of  our 
meetings,  viz.,  the  reading  of  the  reports  of  the  regular  committees, 
should  be  commenced  and  proceeded  with,  without  interruption, 
till  all  have  been  presented.  This  certainly  is  the  least  that  can 
with  propriety  be  given  to  gentlemen,  who  have  spent  much  time 
and  devoted  earnest  labor  to  the  preparation  of  reports,  honorable 
to  themselves  and  to  the  profession,  and  calculated  to  be  useful  to 
the  community.  It  is  earnestly  to  be  hoped  that  the  injustice 
inflicted  at  the  last  annual  meeting,  of  neglecting  to  call  for  the 
reports  of  several  of  the  most  laborious  and  valuable  committees, 
will  never  be  repeated. 

Allow  me,  too,  to  invite  attention  to  what  seems  a  serious  deFect 
in  the  mode  in  which  the  peculiar  duties  of  the  Nominating  Com- 
mittee are  performed.  The  practice  of  placing  upon  that  committee 
one  member  from  each  State  and  Territory,  with  an  equal  vote, 
without  reference  to  the  number  of  delegates  he  may  represent,  is 
clearly  in  violation  of  the  fundamental  principle  of  representative 
government.  One  State,  for  example,  may  send  eighty  delegates, 
and  another  only  one,  and  yet  according  to  our  present  plan,  in 
the  Nominating  Committee,  the  former  would  have  no  more  weight 
or  influence  than  the  latter.  I  would  propose  that  hereafter  this 
committee  be  composed  as  at  present,  of  one  member  from  each 
delegation ;  but  that  when  the  committee  is  organized,  each  mem- 
ber's vote  be  counted  as  equal  to  the  whole  number  present  from 
his  district  or  territory.  The  number  in  attendance  from  each 
State,  being  certified  by  the  Secretary,  there  need  be  no  confusion, 
delay,  or  uncertainty  in  taking  the  vote.  With  great  deference  I 
would  submit,  that  this  change  would  be  both  just  and  expedient; 
just,  because  in  all  bodies  the  representation  should  as  far  as  pos- 
sible be  in  proportion  to  the  number  of  the  constituency;  expedient, 
because  such  an  arrangement  would  be  a  strong  inducement  in  the 
various  bodies  represented  to  send  a  large  delegation,  thus  increas- 
ing the  interest  and  adding  to  the  importance  of  our  annual 
meetings. 

In  connection  with  this  subject,  I  would  recommend  that  it  be 
made  the  duty  of  the  Secretaries  to  prepare  for  the  Committee  of 
Nominations  a  complete  list  of  all  the  subjects  referred  to  com- 
mittees at  former  meetings,  together  with  the  names  placed  on  such 
committees.    This  would  greatly  aid  that  important  body  in  the 
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discharge  of  its  arduous  duties,  as  it  would  enable  its  members  to 
see  at  a  glance  what  subjects  had  been  acted  on  at  all  former  annual 
meetings,  thus  saving  much  valuable  time,  and  avoiding  the  mis- 
take of  repeating  the  same  questions  and  placing  the  same  indivi- 
duals on  committees  where  they  had  previously  served.  Some 
complaint  has  already  been  made  in  relation  to  such  errors,  which 
seem  unavoidable  as  matters  have  been  hitherto  managed,  while 
with  the  change  suggested  these  errors  need  never  occur. 

The  grand  object  of  our  Association,  the  elevation  of  the  great 
body  of  the  medical  profession  to  greater  respectability  and  more 
extended  usefulness,  is  still  far  from  being  adequately  accomplished. 
While  much  has  been  done — enough  to  encourage  us  to  more 
earnest  eflFort — a  great  deal  remains  to  be  done.  In  this  direction, 
the  great  want  is  a  more  thorough  preliminary  and  professional 
education.  This  is  admitted  on  all  hands ;  but  to  find  and  apply 
the  remedy  is  a  task  at  once  diiBCult  and  ungracious.  It  is  not 
my  intention,  however,  to  discuss  a  subject  upon  which  the  ener- 
gies and  acuteness  of  many  of  the  ablest  minds  in  the  profession 
have  already  been  expended,  and,  I  trust,  not  altogether  in  vain. 
It  is  a  question  whose  importance  it  is  impossible  to  overrate,  and 
I  think  on  that  account  attention  should  always  be  called  to  it,  in 
the  hope  that  by  keeping  it  constantly  before  the  profession  some 
progress  may  annually  be  made.  The  lead  in  this  great  enterprise 
should  undoubtedly  be  taken  by  the  medical  schools,  and  the  move- 
ment which  was  inaugurated  at  the  last  regular  meeting,  of  calling 
a  convention  of  these  institutions  to  consider  this  subject,  we  trust 
will  be  attended  with  beneficial  results.  Little  can  be  done,  except 
by  concert  and  a  mutual  understanding.  It  has  been  said  that  the 
responsibility  as  to  this  subject  rests  with  the  profession  at  large ; 
that  the  preliminary  education  of  students  in  particular,  which  in 
importance  is  hardly  secondary  to  that  which  directly  prepares 
them  for  the  practice  of  their  calling,  must  rest  with  the  individual 
physicians  who  receive  them  as  pupils.  But  the  answer  to  this  is 
obvious ;  and  while  we  would  earnestly  impress  upon  all  their  duty 
in  this  respect,  it  is  impossible  there  can  be  any  concert  of  action 
among  the  forty  thousand  medical  men  scattered  all  over  our  great 
country,  whereas  concert  ought  certainly  to  be  practicable  among 
thirty  or  forty  medical  schools.  I  will  not  attempt  to  show  how 
this  can  best  be  done ;  but  I  trust  I  shall  be  pardoned  for  saying 
that  the  American  Medical  Association  expects  it  to  be  done — 
expects  that  those  who  are  placed  as  sentinels  at  the  great  portals 
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of  our  profession,  will  see  to  it,  that  none  shall  be  allowed  to  enter 
within  its  venerable  halls,  unless  thoroughly  prepared  to  discharge 
all  its  important  responsibilities  with  honor  to  themselves  and 
advantage  to  the  public. 

It  is  the  common  cant  of  the  charlatan  and  the  empiric,  that  the 
medical  profession  are  opposed  to  improvement  and  lag  behind  in 
this  age  of  progress,  because  we  do  not  at  once  adopt  eveiy  vague 
theory  or  favor  every  wild  scheme  that  the  visionary  or  the  enthu- 
siast may  attempt  to  thrust  upon  us. 

But  I  think  every  candid  and  philosophic  mind  that  has  studied 
the  history  and  observed  the  progress  of  medical  science,  particu- 
larly for  the  last  fifty  years,  will  be  satisfied  that  we  have  in  a 
remarkable  degree  combined  earnestness  of  research  into  the  value 
of  new  theories  and  novel  remedies,  with  a  wise  and  cautious 
reserve  as  to  their  adoption  in  practice.  We  have  illustrated  the 
possibility  of  the  union  of  progress  and  conservatism,  of  the  com- 
bination of  the  ardor  characteristic  of  youth  and  the  wisdom  that 
belongs  to  age.  We  are  emphatically  what  our  title  denotes — and 
we  eschew  every  other  designation — we  are  Physicians,'  students 
of  nature,  and  are  ever  ready  and  anxious  to  put  under  contribu- 
tion every  part  of  her  wide  domain,  and  draw  from  her  ample  store- 
house whatever  can  add  to  the  happiness  or  contribute  to  the  health 
of  man.  Give  us  a  fact,  authentic  and  well  attested,  no  matter  what 
its  source,  whether  the  result  of  accident,  or  the  contribution  of 
ignorance,  or  brought  forv/ard  by  any  of  the  numerous  claimants 
to  superior  knowledge,  who  ever  hang  on  the  outskirts  of  our  pro- 
fession, like  the  marauding  followers  of  a  victorious  army,  no  mat- 
ter, I  say,  whence  its  origin,  give  us  a  valuable  theory  or  a  useful 
fact,  and  we  are  prepared  to  adopt  and  make  the  most  of  it  The 
diamond  of  truth  we  always  welcome,  even  if  found  amid  the  refuse 
of  the  gutter. 

Thousands  of  physicians,  among  the  ablest  and  most  thoroughly 
educated  men  to  be  found  in  any  of  the  pursuits  of  life,  are  con- 
stantly employed  throughout  Christendom  in  the  earnest  investi- 
gation of  medical  science,  and  their  discoveries  are  instantly  made 
known,  almost  with  lightning  speed,  to  the  profession  in  every  part 
of  the  civilized  world.  The  quarterly,  monthly,  and  weekly  medi- 
cal journals,  issued  in  every  portion  of  Europe  and  this  country, 
are  received  and  read  by  all  intelfigent  members  of  the  profession, 
and  thus  every  important  discovery  in  science  or  improvement  in 
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practice^  no  matter  where  it  may  originate,  whether  on  the  banks 
of  the  Seine,  the  Thames,  the  Delaware,  or  the  Ohio,  is  at  once 
appropriated  by  every  scientific  physician  from  St,  Petersburgh  to 
Constantinople,  and  from  Maine  to  California.  Of  what  other  pro- 
fession or  pursuit  can  it  be  said,  that  the  electric  chain  of  sympathy 
thus  binds  together  in  harmonious  union  its  scattered  members  all 
over  the  world? 

Indeed,  medicine  is  the  only  one  of  the  so-called  learned  pro- 
fessions that  can  be  said  to  partake  of  the  onward  movements  of 
the  age.  In  theology,  the  eternal  truths  impressed  on  its  every 
page  forbid  change  or  variation,  and  admit  only  of  attempts  at 
new  modes  of  illustration.  The  grand  principles  of  law,  too,  should 
be  as  fixed  and  unchangeable  as  the  everlasting  dictates  of  justice,  of 
right  and  of  wrong,  though  most  unprejudiced  persons,  perhaps, 
would  be  inclined  to  admit  that  a  slight  improvement  might  occa- 
sionally be  made,  as  to  the  way  in  which  these  principles  are  applied 
to  practice.  Its  worst  enemies,  however,  would  not  deny  that 
some  amelioration  has  taken  place  since  the  days  of  the  English 
judge  who  is  said  to  have  shed  tears  on  learning  that  the  law,  in- 
flicting the  penalty  of  death  for  stealing  five  shillings,  had*  been 
repealed. 

That  our  profession  has  been  true  to  its  high  and  noble  calling — 
that  it  has  deeply  felt  and  wisely  pondered  its  responsibilities  to 
itself  and  its  obligations  to  society,  a  brief  recital  of  some  of  the 
useful  and  important  improvements  and  discoveries  that  have  been 
made  in  every  branch  of  medical  science  during  the  last  half  cen- 
tury, will  fully  demonstrate ;  and  perhaps  a  portion  of  the  time 
usually  devoted  to  this  annual  address,  cannot  be  better  employed 
than  in  bringing  before  the  profession  and  the  world  its  own  claims 
to  public  consideration. 

In  looking  back  to  the  close  of  the  last  century,  and  tracing  the 
progress  of  science,  the  march  of  intellect,  the  triumph  of  mind 
over  matter,  we  are  lost  in  amazement,  and  bewildered  by  the  very 
splendor  of  the  view  that  meets  us  on  every  hand.  We  feel  proud 
of  our  common  humanity ;  we  are  disposed  to  exclaim  with  the 
poet — 

"  What  a  pidoe  of  work  is  man ! 
How  noble  in  reason !    How  infinite  in  faculties  I" 

And  in  all  this  progress,  in  all  these  splendid  triumphs,  in  all  that 
tends  to  ennoble  human  nature,  to  elevate  human  character,  to 
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correct  physical  evils,  and  lessen  human  suffering,  our  profession 
has  always  borne  a  prominent  and  leading  part.  Even  in  other 
departments  of  knowledge  not  immediately  connected  with  medical 
pursuits — in  the  cultivation  of  all  the  natural  sciences  especially — 
we  have  done  more  than  others.  A  large  proportion  of  the  most 
valuable  papers  contributed  to  the  Boyal  Society  of  London,  and 
published  in  its  Tramactiom^  have  been  furnished  by  physicians. 

Look  at  the  splendid  array  of  discoveries,  inventions  and  im- 
provefments  in  chemistry,  in  surgery,  in  midwifery,  in  therapeutics, 
in  practical  medicine,  and  first  on  the  long  roll  of  professional 
triumphs,  examine  with  a  scrutinizing  eye  Jenner's  claims  to  the 
gratitude  and  veneration  of  the  world ;  for  although  this  matter 
has  been  discussed  so  often,  its  overwhelming  importance  is  not 
yet  fully  appreciated  by  the  public.  See  the  medical  philosopher 
in  his  secluded  country  home,  carefully  studying  this  subject 
through  many  tedious  years ;  for  his  discovery  was  not  the  result 
of  a  lucky  accident — not  the  inspiration  of  an  electric  flash  of 
genius,  but  was  perfected  by  cautious  experiment,  by  accurate  ob- 
servation, by  rigid  scrutiny,  by  careful  induction,  until  the  mighty 
truth  "was  fully  evolved,  that  smallpox — the  direst  scourge  of  the 
human  race,  the  despoiler  of  beauty,  the  destroyer  of  vision — was 
shorn  of  its  power,  and  might  be  banished  from  the  world.  It  has 
recently  been  stated  by  the  chief  director  of  the  Imperial  Hospital 
for  the  Blind  at  Paris,  that  before  the  discovery,  of  vaccination  (me- 
half  of  the  children  sent  to  that  institution  lost  their  sight  as  a 
consequence  of  smallpox.  Some  faint  idea  of  the  incalculable 
value  of  vaccination  may  be  obtained  from  the  fact  that,  before 
1805,  when  it  had  become  pretty  general,  16  out  of  every  100 
deaths  were  caused  by  this  disease,  which,  with  the  present  record 
of  mortality  of  London,  would  give  us  the  enormous  number  of 
10,000  annually  in  that  city  alone.  How  much  nobler  might  be 
the  boast  of  Jenner  than  that  of  the  celebrated  architect  who  ex- 
claimed, in  looking  at  the  towering  walls  of  the  great  cathedral : 
"Si  monumentum  requiris,  circumspice,"  for  he  could  say,  "J/y 
monument  is  the  WHOLE  WOELD,  wherever  disease  has  existed 
and  science  triumphed.  '  It  shines  in  every  fresh  and  healthy  face ;' 
its  glories  are  embalmed  in  the  record  of  every  family  Bible ;  it  id^ 
not  in  one  cathedral,  but  around  every  hearthstone." 

But,  alas!  how  has  the  world  manifested  its  appreciation  of 
benevolence  and  genius?  The  British  government  bestowed 
£30,000  on  Jenner,  the  saviour  of  many  millions  of  human  lives, 
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and  £400,000  on  Wellington,  the  successful  victor  on  a  few  battle 
fields. 

While  the  benefits  derived  from  controlling  the  ravages  of  small- 
pox are  perhaps  more  striking  from  its  fatal  and  loathsome  cha- 
racter,  than  those  arising  from  any  other  single  improvement  or 
discovery  in  medicine,  yet  there  are  many  others  almost  as  im- 
portant, which  have  contributed  greatly  to  the  health,  comfort,  and 
happiness  of  man.  Of  these,  the  history  of  scurvy  furnishes  one  of 
the  most  striking  examples.  In  times  as  recent  as  Captain  Cook's, 
a  confinement  of  a  few  months  on  shipboard  invariably  led  to  the 
prevalence  of  this  dreaded  scourge,  laying  prostrate  one-half  of  the 
crew,  proving  fatal  to  one-fourth,  and  enfeebling  the  whole.  While 
now,  owing  to  more  accurate  knowledge  of  its  pathology,  its  causes 
and  means  of  prevention,  it  is  of  very  rare  occurrence,  is  readily 
controlled,  and  is  seldom  if  ever  fatal.  The  improved  sanitary 
condition  of  the  English  navy  is  clearly  exhibited  in  the  fact  that 
in  1779,  one  in  eight  of  those  employed  died  annually,  while  in 
1811,  the  ratio  was  reduced  to  one  in  thirty-two,  and  in  1836  to 
one  in  seventy-two. 

In  the  treatment  of  insanity  and  the  management  of  the  insane, 
what  a  vast  improvement  has  been  made  within  the  last  few  years  I 
Contrast  the  chains,  the  dungeons,  the  confinement,  the  violence, 
the  beds  of  straw,  or,  what  was  more  usual,  the  bare  floor  of  mud 
or  stone,  the  deprivation  in  fine  of  all  the  decencies  and  all  the 
comforts  of  life ;  contrast  all  this  with  the  kindness,  the  watchful 
care,  the  freedom  from  undue  restraint,'  the  skilful  medical  treat- 
ment, the  palatial  residences  arising  all  over  the  civilized  world 
for  ibis  unhappy  class,  and  then  estimate,  if  you  can,  how  much 
they  owe  to  the  medical  profession. 

The  importance  of  ventilation  to  comfort,  health,  and  life,  can 
hardly  be  overrated,  and  to  medical  science  is  almost  exclusively 
due  whatever  improvement  has  been  made  in  this  respect  in  our 
public  and  private  edifices.  A  vast  deal,  to  be  sure,  yet  remains 
to  be  done,  but  this  must  rest  with  architects,  builders,  and  the 
people  themselves,  after  the  evils  of  breathing  impure  air  have  been 
so  often  and  so  thoroughly  exposed  by  the  profession.  A  single 
illustration  on  this  subject  must  sufiBce.  In  the  Dublin  Lying-in 
Hospital,  the  deaths  of  new-born  infants  between  the  ages  of  one 
and  fifteen  days,  amounted,  in  the  course  of  four  years,  to  2,944 
out  of  7,650  births,  which  were  at  once  reduced  to  only  279  deaths 
during  the  same  period,  after  a  new  and  improved  system  of  vqu- 
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tilation  had  been  adopted.  Thus,  more  than  400  lives  per  annum 
were  saved  in  a  single  institation. 

Even  consumption,  the  most  fatal  of  all  diseases,  causing  one- 
sixth  of  all  the  deaths  north  of  the  tropics,  seems  destined  to  yield, 
before  the  triumphant  march  of  modern  medical  science.  At  least, 
it  can  no  longer  claim  to  be  the  resistless  conqueror,  before  whom 
human  skill  and  human  power  must  flee  away  abashed  and  dis- 
comfited. The  hectic  flush  on  the  cheek  of  youthful  beauty  shall 
no  longer  be  regarded  as  the  certain  presage  of  an  early  and  un- 
timely grave — shall  no  longer  be  dreaded  as  Death's  crimson 
banner,  waving  in  triumph  over  the  prostrate  hopes  of  parents, 
relatives,  and  friends. 

More  correct  views  of  its  pathological  conditions,  and  more  skil- 
ful adaptation  of  therapeutic  measures,  recently  introduced,  lead  us 
to  hope  that  the  day  is  not  far  distant  when  consumption  will  be 
shorn  of  its  terrors,  and  take  its  humble  place  along  with  other 
curable  diseases. 

The  discovery  and  application  of  anadsthetic  agents  marks  another 
important  era  in  the  history  of  professional  progress.  If  this  great 
boon  to  suffering  humanity  has  not  accomplished  all  that  its  san- 
guine advocates  at  first  claimed  for  it ;  if  it  has  not  smoothed  for- 
ever the  knotted  brow  of  agony,  it  has  yet  prevented  many  a  pang, 
soothed  the  anguish  of  many  a  pillow,  and  been  the  means  of  saving 
many  a  life. 

The  triumphs  of  auscultation  and  the  stethoscope  belong  to  the 
early  part  of  the  nineteenth  century.  These  have  now  become  so 
familiar  to  the  profession  and  the  public,  that  we  are  apt  to  forget — 
though  older  physicians  have  cause  enough  to  remember  it — what 
a  vast  improvement  they  have  effected  in  the  diagnosis,  and,  of 
course,  in  the  treatment  of  diseases  of  the  chest. 

The  careful  examination  and  thorough  chemical  analysis  of  the 
blood  and  the  various  secretions  of  the  human  body,  entirely  un- 
known fifty  years  ago,  have  thrown  a  flood  of  light  on  an  extensivCi 
obscure,  and  most  important  class  of  diseases. 

The  skilful  application  of  medical  chemistry  in  aid  of  medical 
jurisprudence,  has  been  of  incalculable  value  in  the'  exposure  of 
crime  and  the  detection  of  criminals,  so  that  even  the  secrets  of  the 
grave  are  brought  to  light  and  no  longer  afford  protection  to  the 
midnight  assassin. 

Public  hygiene,  the  proper  drainage  and  sewerage  of  cities,  and 
the  prevention  and  control  of  infectious  diseases,  have  all  received 
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careful  attention  from  medioal  men,  to  the  great  advantage  of  the 
public  health. 

The  application  of  the  micn)8Cope  to  the  study  of  anatomy  and 
the  minute  examination  of  diseased  structare  is  of  recent  introduc- 
tion, and  has  already  furnished  a  rich  harvest  of  important  discovery 
to  the  earnest  student. 

The  treatment  of  affections  of  the  throat  has  been  greatly  im- 
proved by  the  novel  use  of  local  applications — a  valuable  contri- 
bution to  medical  science  by  an  American  physician. 

Oar  intermittent,  bilious,  and  congeetive  fevers  have  been  placed 
under  almost  complete  control  by  the  use  of  large  doses  of  quinine, 
an  improvement  hardly  second  in  importance  to  any  ^yhioh  has 
adorned  the  present  century.  To  our  country  belongs  the  credit 
of  this  invaluable  addition  to  our  therapeutic  resources. 

The  education,  development,  and  improvement  of  the  cretin,  the 
idiot,  and  the  demented,  are  almost  whoUy  owing  to  the  nobly  dis- 
interested and  skilfully  directed  efforts  of  physicians ;  and  in  no 
form  of  philanthropic  labor  has  there  been  a  greater  success  achieved 
or  greater  good  effected. 

Midwifery,  in  all  its  various  departments,  bears  witness  to  the 
successful  labors  of  medical  science.  New  and  valuable  instru- 
ments, operations  before  unknown,  remedies  and  remedial  appli- 
ances recently  introduced,  have  rendered  the  pathology  and  treat- 
ment of  the  accidents  and  diseases  of  this  important  branch  of  the 
profession  much  more  exact,  thorough,  and  reliable  than  those 
resorted  to  by  our  predecessors.  Among  these  great  improvements, 
perhaps  the  most  important  of  all,  the  only  successful  treatment  of 
vesioo- vaginal  fistula  is  due  to  the  genius,  skill,  and  perseverance 
of  a  member  of  this  Association.^ 

In  surgery,  time  would  fail  us  in  the  attempt  to  particularize  the 
changes,  the  improvements,  the  discoveries,  the  inventions  that 
meet  us  on  every  side.  Since  the  commencement  of  the  present 
century,  the  art  has  not  merely  been  revolutionized,  it  has  been 
created  anew.  The  old  landmarks  have  been  swept  away,  so  that 
scarcely  a  vestige  of  the  labors  of  our  predecessors  remains.  There 
is  hardly  an  instrument  or  an  operation  that  has  not  undergone 
some  material  change  or  been  superseded  altogether,  while  new 
instruments  and  new  operations  are  continually  being  introduced, 
80  that  surgery,  as  now  practised,  may  be  said  to  be  a  modern  art. 

*  In  obetetrio  pracUoei  fifty  jean  since,  one  in  siztj  died ;  while  now,  according 
to  the  most  reliable  estimates,  onlj  one  in  two  hnndred  and  fifty. 


60  ADDBESS   OF   HABYEY  LINDSLY. 

Dislocations  are  redaced  by  simpler  and  less  painfal  manipula- 
tions ;  fractures  are  healed  by  apparatus  and  appliances  more  skil- 
fully adapted  and  more  successfully  employed ;  amputations  and 
other  operations  are  performed  with  instruments  of  novel  design 
and  improved  construction ;  wounds  are  treated  by  dressings  and 
applications  better  suited  to  their  nature,  and  more  likely  to  effect 
a  rapid  cure ;  deformities,  congenital  and  accidental,  which  formerly 
were  allowed  to  harass  and  disfigure  the  patient  for  life,  are  more 
promptly  and  effectually  removed ;  the  blind  are  restored  to  sight, 
the  deaf  are  enabled  to  hear,  and  the  lame  to  walk ;  life  is  daily 
saved  from  the  aneurismal  flood,  from  the  bursting  tumor,  from  the 
mortifying  extremity,  from  impending  tetanus ;  and,  above  all,  the 
great  glory  of  modern  surgery  is  its  conservative  character,  that 
life  is  often  preserved  and  deformity  removed  or  prevented,  not  by 
the  use  of  the  knife  or  the  scalpel,  but  by  avoiding  both,  and  by 
waiting  on  nature  with  greater  patience  and  aiding  her  with  greater 
skill' 

If  the  next  half  century  shall  witness  a  progress  as  rapid,  disco- 
veries as  important,  and  improvements  as  striking,  as  have  marked 
that  we  have  just  left  behind  us,  we  shall  richly  deserve  the  thanks 
of  the  world  and  the  gratitude  of  posterity. 

It  was  the  boast  of  Augustus,  that  arch-traitor  to  the  liberties  of 
his  country,  "that  he  found  Rome  of  brick  and  left  it  of  marble," 
and  of  Buonaparte,  "that  he  found  France  without  law  and  left  it 
the  'code  Napoleon,'  ^  a  monument  to  his  matchless  ability,  before 
which  the  splendid  triumphs  of  Austerlitz  and  Marengo  sink  into 
comparative  insignificance.  How  much  nobler  might  be  the  boast 
of  the  American  Medical  Association,  if  we,  in  future  years,  should 
be  able  to  say — though  we  found  the  profession  the  prey  of  the 
charlatan  and  the  empiric,  we  left  it  distinguished  by  science  and 
ennobled  by  virtue — found  it  chaotic  and  discordant,  we  left  it 
organized  and  harmonious — found  it  with  the  education  of  its 
members  too  much  neglected,  we  left  it  with  medical  schools  of  the 
highest  character  and  physicians  in  the  foremost  rank  of  science 
and  learning — found  it  without  its  due  weight  or  influence  in 
society,  we  left  it  honored  by  the  rich  and  sustained  by  the  bless* 
ings  of  the  poor. 

■  The  records  of  the  Parisian  hospitals  show  that  in  1805  one  in  seven  died, 
while  now  the  ratio  is  reduced  to  one  in  twelve,  a  gain  of  71  per  cent,  in  fifty 
years. 
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REPORT  OF  THE  SPECIAL  COMMITTEE  ON  GOYERN- 
MENT  METEOROLOGICAL  REPORTS. 


Thb  Special  Committee  on  Government  Meteorological  Beports, 
respectfully  submit  the  following  statement  of  facts  and  sugges- 
tions : — 

The  earliest  connection  of  the  government  of  the  United  States 
with  meteorology,  is  to  be  found  in  the  adoption  by  the  Hon.  John 
C.  Calhoun,  Secretary  of  War,  of  a  system  of  regulations  for  the 
medical  department  of  the  army,  submitted  to  him  for  approval  by 
Surgeon-General  Joseph  Lovell,  in  the  year  1818.  In  obedience  to 
those  regulations,  the  medical  officers  commenced  taking  and  re- 
cording meteorological  observations  in  January,  1819,  and  have 
continued  to  do  so  uninterruptedly  up  to  the  present  time.  The 
original  system  has  been  from  time  to  time  altered,  enlarged,  and 
improved,  and  the  area  covered  by  the  observations  has  increased 
with  the  extension  of  our  territory.  Some  of  the  principal  results 
of  those  observations  have  been  published  at  the  expense  of  the 
war  department,  and  now  form  a  series  of  four  volumes,  three 
octavo  and  one  quarto.  The  original  monthly  registers  for  the 
whole  period,  comprise  sixty-two  large  folio  volumes,  and  have 
been  and  are  now  frequently  consulted  by  meteorologists  in  the 
prosecution  of  various  scientific  inquiries,  which  no  published 
general  results  afford  the  means  of  elucidating. 

The  Smithsonian  Institution,  at  a  very  early  period  of  its  exist- 
ence, turned  its  attention  to  meteorology,  and,  under  the  auspices 
of  Professor  Henry,  its  able  and  scientific  secretary,  has  labored 
patiently  and  assiduously  in  this  most  difficult  field  of  research, 
difficult  because  the  data  for  correct  deductions  can  only  be  ob- 
tained by  a  host  of  intelligent  observers,  and  because  the  labor  of 
reduction  and  collation  is  truly  Herculean. 

That  institution  has  imported  a  number  of  standard  instruments 
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compared  with  those  of  London  and  Paris,  and  has  had  a  large 
number  of  copies  of  these  made,  which  are  now  widely  distributed 
over  different  parts  of  the  country.  The  system  which  it  organized 
has  been  in  operation  since  1850.  The  reductions  since  1854  are 
ready  for  the  press,  and  will  be  given  to  the  world  as  rapidly  as 
the  means  of  the  institution  will  permit.  It  has  also  collected  a 
large  amount  of  material  relative  to  the  meteorology  of  this  coun- 
try, a  quarto  volume  of  which  is  now  in  the  press.  It  has  had  the 
observations  mad^  by  Dr.  Kane  reduced  and  discussed,  and  the 
results  are  now  in  the  hands  of  the  printer.  A  large  number  of 
records  have  been  collected  in  regard  to  the  mean  temperature  <^ 
places  in  this  country,  and  from  these  a  map  of  isothermal  lines 
has  been  projected,  a  reduction  of  which  has  been  published  in  the 
Agricultural  Eeport  of  the  Patent  OflBce  for  1856.  Also  a  con- 
siderable amount  of  labor  has  been  expended  in  preparing  a  map 
of  the  distribution  of  arable  land  within  the  boundaries  of  the 
United  States.  The  institution  has,  however,  as  yet  published 
comparatively  but  little  in  the  way  of  the  reductions,  because  the 
funds  necessary  for  this  purpose  could  not  be  well  spared  from 
more  pressing  demands,  and  because  the  value  of  observations 
increas9  in  a  higher  ratio  than  the  time  during  which  they  are 
continued.  It  has,  however,  published  and  assisted  in  the  prepara- 
tion of  the  valuable  paper  of  Professor  Coffin,  on  the  winds  of  North 
America,  the  interesting  researches  of  Mr.  Meech  on  the  intensity 
of  the  heat  and  light  of  the  sun ;  as  well  as  a  large  volume  of 
meteorological  tables  by  Prof.  Guyot. 

In  the  year  1855  the  Smithsonian  Institution  united  with  the 
Patent  Office,  a  bureau  of  the  Department  of  the  Interior,  in  a  plan 
for  co-operating  in  the  collection  of  meteorological  observations, 
which  plan  is  now  in  full  and  successful  operation. 

The  primary  object  of  the  Smithsonian  Institution  is  the  ad- 
vancement of  the  science  of  meteorology,  and  the  elucidation  of  the 
laws  of  atmospheric  phenomena ;  that  of  the  Patent  Office,  to  collect 
facts,  and  deduce  therefrom  laws  which  have  immediate  reference 
to  agriculture;  while  the  system  of  the  medical  department  is  in* 
tended  to  be  primarily  subservient  to  the  health  of  the  troops  and 
the  advancement  of  medical  science.  These  three  institutions  are 
now  in  harmonious  co-operation,  and  it  is  believed  that  it  is  no  ex- 
aggeration to  say  that  under  their  auspices  more  is  now  being  done 
to  advance  meteorology  than  has  ever  before  been  attempted  under 
any  government. 
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The  Committee,  through  its  members  resident  in  Washington, 
have  conferred  with  Professor  Henry  as  to  the  mode  and  manner 
in  which  this  Association  coald  co-operate  in  this  field  of  labor 
with  the  greatest  benefit  to  the  interests  of  the  medical  profession, 
and  to  the  advancement  of  science ;  and  while  we  report  with  regret 
that  the  moltitndinoas  demands  npon  the  time  and  attention  of 
Professor  Henry  have  left  him  no  leisure  to  communicate  his  views 
on  this  sabject  in  writing,  we  are  gratified  to  be  able  to  state  that 
the  plan  and  suggestions  now  submitted  to  the  Association  are  in 
part  the  result  of  conferences  with  him,  and  that  they  have  his 
approval  and  sanction. 

In  order  to  co-operate  systematically  with  the  Smithsonian  In- 
stitution, Army  Medical  Department,  and  Patent  0£Sce,  and  yet 
not  to  enter  into  a  too  extended  and  laborious  series  of  observations, 
the  Committee  recommend — 

That  each  county  medical  society  create  the  office  of  registrar, 
and  appoint  thereto  a  physician  or  medical  student  resident  in  the 
county  town,  whose  duties  shall  be  to  keep  a  meteorological  and 
medical  register  in  the  form  and  manner  hereinafter  described,  and 
to  correspond  with  the  members  of  the  society  respecting  all  those 
agencies  which  may  have  an  influence  upon  sickness  and  mortality 
in  the  county ;  such  as  its  climatology,  medical  topography,  pre- 
valent diseases,  water,  diet,  clothing,  homes,  occupations,  and 
habits  of  the  inhabitants. 

That  the  hours  of  observing  be  7  A.  M.,  2  P.  M.,  and  9  P.  M. 
Those  hours,  first  adopted  by  the  medical  department  of  the  army 
in  1819,  having  been  found  to  give  for  the  United  States,  a  very 
close  approximation  to  the  true  daily  mean  temperature,  as  shown 
by  the  hourly  observations.  That  at  each  of  those  hours  the  fol- 
lowing observations  be  made,  and  immediately  and  correctly  re- 
corded :  Ist.  Of  the  temperature  of  the  open  air  in  the  shade,  as 
shown  by  the  thermometer ;  2d.  Of  the  relative  degree  of  humidity, 
as  indicated  by  the  hygrometer ;  8d.  Of  the  winds,  as  pointed  by  a 
wind-vane,  noting  both  the  direction  and  estimated  force;  4th.  Of 
the  sky,  whether  clear,  cloudy,  or  overcast ;  5th.  Of  rain  and  snow, 
stating  in  each  case  when  it  began,  when  it  ended,  and  measuring 
the  amount  with  the  ombrometer  and  snow-gauge,  and  recording 
the  result  in  inches  and  decimals  of  an  inch.  At  the  end  of  each 
month,  the  observer  should  prepare  an  abstract  or  summary  of  his 
observations,  noting :  1st.  The  mean  temperature  at  7  A.  M.,  2  P.  M., 
and  9  P.  M.,  and  for  the  month,  its  maximum,  minimum  and  range ; 
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2d.  The  mean  results  of  the  hjgrometrical  obeenrations ;  Sd.  The 
differences  between  the  observations  on  the  thermometer  and  hy- 
grometer ;  4th.  The  number  of  obseryations  and  sum  of  force  of 
the  winds ;  6th.  The  number  of  days,  fair,  cloudy,  or  overcast,  and 
days  of  rain  and  snow ;  6th.  The  total  amount  of  rain  and  melted 
snow  recorded  in  inches  and  decimals  of  an  inch. 

A  form  for  registering  these  observations  and  summaries  is  here- 
with submitted.  Its  examination  will  show  that  provision  is  made 
for  recording  the  results  with  the  least  possible  amount  of  labor  to 
the  observer.  Two  or  three  minutes  each  day  will  suffice  for  com- 
puting and  recording  the  daily  means ;  and  in  one  or  two  hours, 
at  the  end  of  each  month,  the  summaries  can  be  correctly  made 
out.  The  importance  of  having  those  summaries  correctly  com- 
puted by  the  individual  observers  cannot  be  too  strongly  urged ; 
without  them  the  registers  are  not  only  incomplete,  but,  to  a  cer- 
tain extent,  unfit  for  scientific  purposes ;  for  though  the  labor  of 
preparing  them  is  very  small  when  shared  by  a  hundred  or  a 
thousand  individuals,  it  is  beyond  the  power  of  the  Smithsonian 
Institution  or  any  government  bureau  to  make  the  necessary  com- 
putations for  the  whole  corps  of  observers. 

It  will  be  seen  that  brief  directions  for  registering  observations 
and  for  calculating  the  mean  results  are  given  on  the  form ;  also 
that  spaces  are  provided  for  describing  casual  meteorological  phe* 
nomena  and  for  noting  medical  observations,  with  memoranda 
suggestive  of  the  phenomena  to  be  observed  and  the  kind  of 
medical  facts  to  be  recorded. 

Although  aware  of  the  importance  of  the  barometer  in  any 
system  of  meteorological  observations,  the  committee  have  been 
deterred  from  including  that  instrument  in  the  plan  proposed, 
because  it  is  expensive ;  is  easUy  broken,  particularly  in  transporta- 
tion, and  requires  great  care  to  preserve  from  injury.  Barometric 
observations  are  much  desired,  and  the  necessary  forms  and  instruc- 
tions will  be  cheerfully  furnished  by  the  Smithsonian  Institution, 
upon  application  to  that  effect. 

The  instruments  required  for  carrying  into  effect  the  plan  pro- 
posed, are  a  thermometer,  hygrometer,  wind-vane,  ombrometer,  and 
snow-gauge.  Wind-vanes  are  to  be  found  in  every  town ;  the  other 
instruments  will  cost  not  to  exceed  ten  dollars,  and  if  a  form  of 
ombrometer  now  being  experimented  with  by  the  Smithsonian 
Institution  be  adopted,  the  whole  cost  will  be  reduced  to  six  or 
seven  dollars. 
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The  Committee  are  anthorized  to  say  that  if  the  American  Medical 
Aflsociation  enter  npon  this  plan  of  co-operation,  the  Smithsonian 
Institntion  will,  upon  dne  notice,  furnish  to  each  observer,  free  of 
ooBt,  printed  instructions  relative  to  the  specific  kind  of  instruments 
to  be  used,  and  the  mode  in  which  they  are  to  be  procured ;  also 
directions  in  detail  for  placing  the  instruments  and  taking  observa- 
tions, and  a  double  series  of  blank  forms,  one  for  recording  the 
observations  when  taken,  to  be  retained  by  the  observer ;  the  other 
for  a  copy  to  be  carefully  collated  from  the  original  and  transmitted 
monthly  to  the  "Commissioner  of  Patents,  Washington,  D.  C,"  for 
the  Smithsonian  Institution. 

The  Committee  recommend  that  each  County  Medical  Society 
cause  a  number  of  copies  of  the  register  of  meteorological  observa- 
tions to  be  printed  and  bound  in  a  book,  and  that  the  original 
observations  be  recorded  therein  for  preservation  and  facility  of 
reference.  The  cost  of  a  volume,  which  would  last  five  years, 
would,  probably,  be  eight  or  ten  dollars.  If  arrangements  were 
made  for  printing  the  entire  register,  monthly,  in  the  local  news- 
paper, copies  could  be  secured  for  file  and  for  exchange. 

The  Committee  further  suggest  that  each  County  Medical  Society 
examine  the  register  of  observations  at  their  regular  meetings,  and 
that  they  make,  at  least  once  a  year,  a  report  to  the  "State  Medical 
Society,"  embracing  the  meteorological  summaries  and  an  abstract 
of  the  medical  observations ;  also,  that  each  State  Medical  Society 
make  an  annual  report  to  the  American  Medical  Association,  set- 
ting forth  the  medical  facts  of  general  interest  and  importance 
obtained  from  the  reports  of  the  County  Medical  Societies,  with  so 
much  of  the  meteorological  data  as  may  have  a  bearing  thereon. 
Finally,  that  the  American  Medical  Association  make  the  reports 
from  the  State  Medical  Societies  the  basis  of  an  annual  report  on 
the  prevalent  diseases,  epidemic  constitutions,  and  meteorological 
conditions  which  obtained  throughout  the  United  States  during  the 
different  seasons  and  year. 

Z.  PITCHER,  M.D., 
RICHARD  H.  COOLRIDGE,M.D., 
THOMAS  MILLER,  M.D., 
PAUL  F.  EVE,  M.D. 

NoTB. — The  members  of  the  Committee  having  had  no  personal 
conference  with  each  other,  wish  to  reserve  to  themselves,  so  long 


n 
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as  their  report  remains  unpublished,  the  right  of  withdrawing  from 
the  "form"  the  proposed  summaries  of  hygrometrical  observa- 
tions, and  of  the  number  of  observations  and  sum  of  foroe  of  winds, 
if  it  should  appear,  from  examinations  now  being  made,  that  those 
summaries  can  be  dispensed  with ;  also,  to  strike  out  the  sentences 
in  the  report  which  relate  to  those  two  summaries. 
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CASUAL  PHENOMENA.   ' 

Note  observations  of  (h&  following: — 

Thunder  Storms — Time  of  occurrence  and  direction  of  motion. 
Tornadoes — Time  of  occurrence,  width  and  direction  of  path, 
effects  produced,  and  whether  attended  by  electricity  or  hail. 
Lightning  at  a  Distance — Time  of  occurrence,  direction  from 
observer,  whether  zigzag,  forked,  or  diffuse.  Objects  struck  by 
lightning,  as  trees,  buildings,  &c.  Hail  Storms — Time  of  occur- 
rence, direction  and  width  of  path,  size  and  quantity  of  stones,  and 
amount  of  injury.  Aurora  Borealis — Time  of  appearance  and 
disappearance;  time  of  the  formation  of  arch,  beams,  and  corona,  and 
whether  there  is  a  dark  cloud  below  the  arch.  Direction  and  time 
of  occurrence  of  Meteors,  Shooting  Stars,  Solar  and  Lunar 
Halos,  Parhelia,  and  Paraselenes.  Time  of  early  and  late 
Frosts,  particularly  first  and  last.  Depth  of  Ground  Frozen,  in 
feet  and  inches;  disappearance  of  frost  from  the  ground.  Time  of 
closing  and  opening  of  Biyers,  Laezes,  Canals,  and  Streams,  and 
their  extreme  rise  and  fall.  Temperature  of  wells  and  springs  at 
least  once  each  season.  Earthquakes — Time  of  occurrence,  direc- 
tion of  impulse,  number  of  shocks,  and  effects  produced. 
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REGISTER  OF 
Under  the  direction  o^  the  American  Medical  Aaeodaiion,  in  c<Hiperatum  wiOt 

Place  of  Obaervation  Conntj  of 

Latitude  LoDgitnde  Height  above  the  Sea 


THREMOHETKB, 


HYaBOMBTBR. 


I.iF.  M.  P.  U.  m«i 


t.K.  P.M.P.  M.  I 


D.     F.     D.     P 
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METEOROLOGICAL  OBSERVATIONS. 

the  Smithsonian  InstitutioTi,  Army  Medical  Department,  and  Patent  Office. 


State  of  For  the  month  of 

Name  and  Address  of  Observer 


18 


SAUr  AND  SNOW. 


Begma.  Ended.  |  Qnan- 
tUy. 


SUMMART  OF  0B6ERYATI0N& 


UmAM  TSMPKHATirBB. 


7  A.M. 


2  P.M. 


0P.  M. 


Mean. 


Htosombtbb.    Mbav. 


7  A.  M.  I   2  P.  M. 


9  P.M. 


Mean. 


Ranob. 


Max. 


Mln. 


Abore 
mean. 


Below 
mean. 


iThbbmombtbr  AifD  Htqrom.    Biffbrbvcb. 


7  A.M. 


2  P.M. 


0  P.M. 


Mean. 


WivDe.    Numbbb  of  Ob8BB7atiov8  Ain>  Sum  of  Foscb. 


N. 

N. 

E. 

E. 

No. 

F. 

Wo. 

F. 

No. 

F. 

S.  E. 


No.   ,    F. 


S. 


No. 


F. 


S.W. 


No. 


P. 


w. 


No. 


P. 


N.  W. 


No. 


P. 


Skt. 


No.  of  days 
fair. 


No.  of  days 
cloudy. 


No.  of  days 
orercast. 


Baik  akd  Skow. 


No.  of  days  of 
rain. 


No.  of  days  of 
snow. 


Amonnt  of  preoipl- 
tatiun  in  rain  and 
melted  snow. 


DIRECTIONS. 

This  Register  is  to  be  transmitted,  monthly,  to  the  ''Commissioner  of  Patents, 
Washington,  D.  C,"  with  the  word  "Meteorology"  written  on  the  envelop.  If  an 
obserration  be  omitted,  a  blank  is  to  be  left.  One-third  of  the  snm  of  the  three  daily 
olMerrations  of  the  thermometer  and  hygrometer  will  be  registered  as  the  daily  mean ; 
and  the  snm  of  each  column,  divided  by  the  number  of  observations  therein,  will  give 
the  monthly  mean.  The  direction  of  the  wind  (D.)  will  be  entered  in  eight  points  of 
the  compass ;  its  force  (P.)  in  figures  from  0  (a  calm)  to  10  (a  most  violent  hurricane). 
The  number  of  times  any  point  of  the  compass  is  recorded  during  the  month  gives  the 
"number  of  observations,"  and  the  aggregate  of  the  numbers  denoting  the  force,  gives 
the  "sum  of  force"  from  that  point.  Observations  of  the  sky  will  be  recorded  as  fair, 
cloudy,  and  overcast;  and  the  sum  of  each  record  divided  by  three  will  give  the  num- 
ber of  fair,  cloudy,  and  overcast  days  in  the  month.  The  amount  of  rain  and  melted 
snow  will  be  registered  in  inches  and  hundredths  of  an  inch.  The  days  on  which  it 
rains  or  snows  will  be  noted  separately.  All  fractions  to  be  expressed  in  decimals 
carried  out  two  points. 

Directions  in  detail  will  be  famished  by  the  Smithsonian  Institution. 
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MEDICAL  OBSERVATIONS. 

Here  should  be  recorded,  at  the  commeDcement,  for  present  in- 
formation and  future  reference,  a  full  report  on  the  Medical  Topo- 
graphy of  the  county  or  locality,  embracing  its  climatology  and 
natural  history ;  the  productions  of  the  soil,  the  character  of  its 
springs,  wells,  and  running  water;  diet,  clothing,  homes,  moral 
habits,  and  occupations  of  the  inhabitants;  its  epidemic  constitu- 
tions and  prevalent  diseases.  In  subsequent  registers,  only  changes 
of  conditions  of  the  more  permanent  medico-topographical  facts 
need  be  stated.  Note  the  commencement,  progreas,  and  decline  of 
all  prevalent  diseases,  particularly  those  of  the  class  zymottci.  Let 
all  notations  be  clear,  concise,  comprehensive,  and  confined  to 
facts. 


REPORT 


OH 


CRIMFNAL    ABORTION. 


VOL.  XII. — 6 


REPORT  ON  CRIMINAL  ABORTION. 


The  Committee  appointed  in  May,  1857,  to  investigate  the  subject 
of  Cbihikal  Abortion,  vnih  a  view  to  its  general  suppression^  have 
attended  to  the  duty  assigned  them,  and  would  present  the  follow- 
ing report : — 

The  heinous  guilt  of  criminal  abortion,  however  viewed  by  the 
community,  is  everywhere  acknowledged  by  medical  men. 

Its  frequency— among  all  classes  of  society,  rich  and  poor,  single 
and  married— most  physicians  have  been  led  to  suspect;  very  many, 
from  their  own  experience  of  its  deplorable  results,  have  known. 
Were  any  doubt,  however,  entertained  upon  this  point,  it  is  at  once 
removed  by  comparisons  of  the  present  with  our  past  rates  of  in- 
crease in  population,  the  size  of  our  families,  the  statistics  of  our 
foetal  deaths,  by  themselves  considered,  and  relatively  to  the  births 
and  to  the  general  mortality.  The  evidence  from  these  sources  is 
too  constant  and  too  overwhelming  to  be  explained  on  the  ground 
that  pregnancies  are  merely  prevented ;  or  on  any  other  supposi- 
tion than  that  of  fearfully  extended  crime. 

The  causes  of  this  general  demoralization  are  manifold.  There 
are  three  of  them,  however,  and  they  are  the  most  important,  with 
which  the  medical  profession  have  especially  to  do. 

The  first  of  these  causes  is  a  wide-spread  popular  ignorance  of 
the  true  character  of  the  crime — a  belief,  even  among  mothers 
themselves,  that  the  foetus  is  not  alive  till  aflber  the  period  of  quick- 
ening. 

The  second  of  the  agents  alluded  to  is  the  fact  that  the  profes- 
sion themselves  are  frequently  supposed  careless  of  foetal  life ;  not 
that  its  respectable  members  are  ever  knowingly  and  intentionally 
accessory  to  the  unjustifiable  commission  of  abortion,  but  that  they 
are  thought  at  times  to  omit  precautions  or  measures  that  might 
prevent  the  occurrence  of  so  uiifortunate  an  event. 
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The  third  reason  of  the  frightful  extent  of  this  crime  is  found 
in  the  grave  defects  of  our  laws,  both  common  and  statute,  as  re- 
gards the  independent  and  actual  existence  of  the  child  before 
birth,  as  a  living  being.  These  errors,  which  are  suflScient  in  most 
instances  to  prevent  conviction,  are  based,  and  only  based,  upon 
mistaken  and  exploded  medical  dogmas.  With  strange  inconsist- 
ency,  the  law  fully  acknowledges  the  foetus  in  utero  and  its  inhe- 
rent rights,  for  civil  purposes ;  while  personally  and  as  criminally 
affected,  it  fails  to  recognize  it,  and  to  its  life  as  yet  denies  all  pro- 
tection. 

Abundant  proof  upon  each  of  these  points  has  been  prepared 
by  the  Committee,  and  is  elsewhere'  being  published  to  the  profes- 
sion ;  but  as  the  statements  now  made  are  almost  axiomatic,  such 
recapitulation  would  be  here  wearisome  and  is  unnecessary. 

Our  duty  is  plain.  If,  by  any  act,  we  can  effect  aught  towards 
the  suppression  of  this  crime,  it  must  be  done.  In  questions  of 
abstract  right,  the  medical  profession  do  not  acknowledge  such 
words  as  expediency,  time  service,  cowardice.  We  are  the  physi- 
cal guardians  of  women ;  we,  alone,  thus  far,  of  their  offspring  in 
utero.  The  case  is  here  of  life  or  death — the  life  or  death  of  thou- 
sands— and  it  depends,  almost  wholly,  upon  ourselves. 

As  a  profession  we  are  unanimous  in  our  condemnation  of  the 
crime.  Mere  resolutions  to  this  effect,  and  nothing  more,  are  there- 
fore useless,  evasive,  cruel. 

If  to  want  of  knowledge  on  a  medical  point,  the  slaughter  of 
countless  children  now  steadily  perpetrated  in  our  midst,  is  to  be 
attributed,  it  is  our  duty,  as  physicians,  and  as  good  and  true  men, 
both  publicly  and  privately,  and  by  every  means  in  our  power,  to 
enlighten  this  ignorance. 

If  we  have  ever  been  thought  negligent  of  the  sanctity  of  foetal 
life,  the  means  of  correcting  the  error  are  before  us.  If  we  have 
ever  been  so  in  deed,  there  are  materials,  and  there  is  good  occasion 
for  the  establishment  of  an  obstetric  code ;  which,  rigorously  kept 
to  the  standard  of  our  attainments  in  knowledge,  and  generally 
accepted  by  the  profession,  would  tend  to  prevent  such  unnecessary 
and  unjustifiable  destruction  of  human  life. 

If  the  tenets  of  the  law,  here  unscientific,  unjust,  inhuman,  can  be 
,bettered — as  citizens,  and  to  the  best  of  our  ability  we  should  seek 
this  end.    If  the  evidence  upon  this  point  is  especially  of  a  medical 

^  North  Americim  Medico-Cliirnrgioal  Review,  Jan.  1859,  et  seg. 


CBIMINAL   ABOBTION.  77 

character,  it  is  our  duty  to  proffer  our  aid,  and  in  so  important  a 
matter  to  urge  it.  But  if,  as  is  also  true,  these  great,  fundameDtal, 
and  fatal  faults  of  the  law  are  owing  to  doctrinal  errors  of  the 
profession  in  a  former  age,  it  devolves  upon  us,  by  every  bond  we 
hold  sacred,  by  our  reverence  for  the  fathers  in  medicine,  by  our 
love  for  our  race,  and  by  our  responsibility  as  accountable  beings, 
to  see  these  errors  removed  and  their  grievous  results  abated. 

In  accordance,  therefore,  with  the  facts  in  the  case,  the  Committee 
would  advise  that  this  body,  representing,  as  it  does,  the  physicians  of 
the  land,  publicly  express  its  abhorrence  of  the  unnatural  and  now 
rapidly  increasing  crime  of  abortion ;  that  it  avow  its  true  nature, 
as  no  simple  offence  against  public  morality  and  decency,  no  mere 
misdemeanor,  no  attempt  upon  the  life  of  the  mother,  but  the 
wanton  and  murderous  destruction  of  her  child ;  and  that  while  it 
would  in  no  wise  transcend  its  legitimate  province  or  invade  the 
precincts  of  the  law,  the  Association  recommend,  by  memorial,  to 
the  governors  and  legislatures  of  the  several  States,  and,  as  repre- 
senting the  federal  district,  to  the  President  and  Congress,  a  careful 
examination  M|i  revision  of  the  statutory  and  of  so  much  of  the 
common  law,  as  relates  to  this  crime.  For  we  hold  it  to  be  "  a 
thing  deserving  all  hate  and  detestation,  that  a  man  in  his  very 
original!.,  whiles  he  is  framed^  whiles  he  is  enlived,  should  be  put  to 
death  under  the  very  hands,  and  in  the  shop,  of  Nature." 

In  the  belief  that  we  have  expressed  the  unanimous  opinion  of 
the  Association,  our  report  is  respectfully  submitted. 

HORATIO  R.  STORER,  of  Massachusetts, 
THOMAS  W.  BLATOHFORD,  of  New  York, 
HUGH  L.  HODGE,  of  Pennsylvania, 
EDWARD  H.  BARTON,  of  South  Carolina. 
A.  LOPEZ,  of  Alabama, 
CHARLES  A  POPE,  of  Missouri, 
WM.  HENRY  BRISBANE,  of  Wisconsin, 
A.  J.  SEMMES,  of  District  of  Columbia. 

If  the  recommendatipns  of  the  report  are  adopted,  the  Committee 
would  offer  the  following  resolutions: — 

Resolved^  That  while  physicians  have  long  been  united  in  con- 
demning the  act  of  producing  abortion,  at  every  period  of  gestation, 
except  as  necessary  for  preserving  the  life  of  either  mother  or 
child,  it  has  become  the  duty  of  this  Association,  in  view  of  the 
prevalence  and  increasing  frequency  of  the  crime,  publicly  to  enter 
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an  earnest  aud  solemn  protest  against  such  unwarrantable  destruc- 
tion of  human  life. 

Resolved^  That  in  pursuance  of  the  grand  and  noble  calling  we 
profess,  the  saving  of  human  lives,  and  of  the  sacred  responsibilities 
thereby  devolving  upon  us,  the  Association  present  this  subject  to 
the  attention  of  the  several  legislative  assemblies  of  the  Union, 
with  the  prayer  that  the  laws  by  which  the  crime  of  procuring 
abortion  is  attempted  to  be  controlled  may  be  revised,  and  that 
such  other  action  may  be  taken  in  the  premises  as  they  in  their 
wisdom  may  deem  necessary. 

Besolvedj  That  the  Association  request  the  zealous  co-operation 
of  the  various  State  Medical  Societies  in  pressing  this  subject  upon 
the  legislatures  of  their  respective  States ;  and  that  the  President 
and  Secretaries  of  the  Association  are  hereby  authorized  to  carry 
out,  by  memorial,  these  resolutions. 


The  resolutions  appended  to  the  above  report  were  unanimously 
adopted  by  the  Association. 
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REPORT  ON  THE  MEDICAL  TOPOGRAPHY  AND 
EPDEMICS  OF  CALIFORNIA. 


In  the  appointment  of  a  committee  to  report  annually  on  Medi- 
cal Topography  and  Epidemics,  we  recognize  the  principle  involved, 
that  a  knowledge  of  the  etiology  of  diseases  can  best  be  attained  by 
studying  the  affections  of  different  localities  in  connection  with 
every  condition  and  circumstance  calculated  to  operate  prejudi- 
cially or  otherwise  upon  the  health  of  the  inhabitants.  Such 
philosophical  investigation  is  particularly  useful  in  tracing  the 
modifications  diseases  may  undergo  from  the  agency  of  causes  of  a 
local  or  special  character;  and  being  also  calculated  to  elucidate  the 
relationship  of  diseases  to  climate,  to  the  prevailing  geological  for- 
mations— the  fauna,  the  vegetables,  the  minerals,  the  waters,  which 
vary  with  the  earth's  crust,  wherever  man  can  make  bis  abode, 
commends  itself  to  the  pioneer  physicians  of  our  extended  terri- 
tory. In  California  particularly  does  such  a  system  of  investiga- 
tion possess  great  interest,  more  especially  than  in  any  other  new 
oountry,  not  only  on  account  of  its  remarkable  configuration  of 
surface,  and  the  varieties  of  climate  met  with  within  its  area,  but 
also  because  of  the  rapid  ti;ansition  stages,  transpiring  before  our 
eyeS}  between  the  rudeness  of  the  first  settlements  and  the  more 
refined  conditions  of  countries  long  subjected  to  civilization. 


METEOROLOGY. 

Among  the  collateral  branches  which  appertain  to  the  wide 
range  of  subjects  within  the  province  of  the  Committee,  of  which 
we  herewith  acknowledge  the  honor  of  having  been  appointed 
Chairman,  at  the  last  session  of  the  American  Medical  Association, 
the  meteorological  pecuUarUies  and  attributes  of  that  portion  of  t^ 
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State  of  California,  to  which  we  now  purpose  confining  our  atten- 
tion, claim  our  first  consideration,  as  constituting  the  best  proxi- 
mate preface  to  its  pathology. 

Having  in  our  last  annual  Beport  to  the  Medical  Society  of  the 
State  of  California  (a  published  copy  of  which  accompanies  this 
paper),  detailed  somewhat  in  extemo  the  results  of  our  meteorolo- 
gical observations  for  a  series  of  five  years  at  Sacramento,  we  now 
purpose,  while  adding  the  experience  of  the  past  year,  to  give  a 
general  summary  of  the  whole  results  of  the  last  six  years  in  the 
same  locality. 

In  proceeding  to  do  so,  however,  we  would  in  limine  state,  that, 
as  is  readily  seen  in  the  map  on  topography,  the  city  of  Sacramento 
is  so  centrally  situated,  and  watered  by  streams,  which  come  from 
the  limits  of  the  State,  and  which  are  to  California  what  the  Mis- 
sissippi is  to  our  great  western  valley,  what  is  dedncible  not  only 
from  the  meteorological  results,  but  also  from  the  mortality  static 
tics  that  accompany  this  report,  may  be  extended  beyond  the  local 
limits  to  which  they  specially  appertain.  Accessible  as  Sacramento 
is  to  all  parts  of  the  State,  its  fluctuating  population  is  constantly 
varying  by  the  influx  of  restless  miners  and  others,  who  bring  the 
germs  of  disease  to  be  developed  in  our  midst  The  diseases, 
therefore,  enumerated  in  our  charts  and  mortality  tables  for  1858, 
whether  exotic  or  endemic  in  their  origin,  or  contagious,  infectious, 
or  meteoratious,  are,  or  have  been,  disseminated  throughout  the 
whole  State. 

The  climate,  too,  of  the  immense  Sacramento  and  San  Joaquin 
Valleys,  which  may  be  called  a  single  valley,  appears  to  vary  as 
little  as  its  geographical  formation.  From  a  record,  furnished  by 
Dr.  B.  K.  Beid,  of  the  meteorology  of  Stockton,  situated  on  a 
slough  of  the  San  Joaquin,  lat.  87^  67',  we  find  there  is  scarcely 
any  difierence  between  the  mean  temperature  of  that  place  and 
Sacramento,  either  as  regards  the  seasons  or  the  year.  The  same 
may  be  said  of  the  mean  annual  temperature  of  the  extreme  north- 
em  and  southern  points  of  the  same  valley,  according  to  the  results 
published  in  the  Army  Meteorological  Register^  under  the  direction 
of  Surgeon-General  Lawson.  From  Fort  Bedding,  lat.  40°  SO',  the 
isothermal  line  of  60°  (see  the  accompanying  map)  passes  by  Sacra- 
mento and  Stockton  to  as  far  south  as  Fort  Miller,  lat.  87°.  The 
general  simultaneous  rise  of  the  rivers,  also,  that  water  this  region 
of  about  500  miles  of  length,  and  60  of  average  breadth,  seem  to 
show  that  their  supplies  are  afiTected  by  the  same  atmospheric  in- 
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fluences,  not  only  in  respect  to  the  precipitation  in  rain,  but  also 
the  melting  of  the  snow  at  their  sources.  The  results,  therefore, 
obtained  from  our  observations  at  Sacramento,  aiford  an  approxi- 
mate standard  for  estimating  not  only  the  meteoric  but  aJso  the 
sanatory  condition  of  the  whole  valley. 

Considered  in  a  general  manner,  we  would  pronounce  the  climate 
Asiatic ;  and  this  expressive  designation  is  particularly  applicable 
during  the  summer  months,  when  the  number  of  hours  of  increas- 
ing heat  considerably  exceed  those  of  radiation.  At  this  season 
the  surface  humidity  is  too  little  to  retard  the  accumulation  of  heat 
from  the  sun's  rays ;  consequently  the  afternoon  temperature  fre- 
quently becomes,  for  a  short  time  during  the  day,  as  great  as  that 
of  districts  ten  or  twelve  degrees  farther  south  on  the  Atlantic 
side — the  absence  of  clouds,  owing  to  the  same  cause  which  creates 
the  cessation  of  rain  (deficiency  of  moisture  and  insufficient  cold- 
ness of  the  earth  to  condense  what  little  there  is),  facilitating  both 
processes. 

The  temperature  of  evaporation  gives  the  instrumental  proof  of 
this  great  measure  of  dryness.  The  difference  between  the  tempe- 
rature of  the  wet  bulb  thermometer  and  that  of  the  air  is  often  20^ 
daring  the  hottest  pai^  of  the  day  for  several  successive  days,  and 
not  unfreqently  reaches  26°  and  30°. 

The  most  striking  Asiatic  feature,  however,  is  found  in  the  great 
reduction  of  temperature  after  the  maximum  is  reached.  However 
high  the  wave  of  temperature  towers  up  under  the  influence  of  a 
vertical  sun  and  cloudless  sky,  it  sinks  proportionately  low  during 
the  night,  rendering  it  cool  and  chilly.  Upon  examination  of  the 
record  of  our  thermometrograph,  the  variation  between  the  maxi- 
mum and  minimum  observation  is  frequently  found  to  be  as  much 
as  25°  and  30°,  and  the  mean  daily  range  for  the  five  warmer  months, 
May  to  September,  during  the  last  three  years,  as  may  be  readily  cal- 
calated  from  our  table  of  the  mean  daily  range,  amounted  to  20°.98. 

As  far  as  our  information  extends,  this  remarkable  diurnal  range 
of  temperature  appears  to  be  a  characteristic  feature  of  all  the 
great  valley  regions  and  plains  of  the  State ;  in  fact,  we  may  say 
of  all  the  Pacific  and  interior  arid  climates,  irrespective  of  altitude, 
with  the  exception  of  the  immediate  coast  district.  All  the  officers 
of  the  U.  S.  Surveys  have  remarked  it.  At  Fort  Yuma,  on  the 
west  bank  of  the  Colorado,  lat.  32°  43',  and  120  feet  above  sea- 
level,  it  is,  according  to  the  U,  S.  Army  Meteorological  Begister, 
from  20°  to  30°  for  the  summer  months.    At  parts  of  the  greatest 
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elevation,  as  Fort  Defiance,  altitude  7,200  feet,  and  Fort  Union, 
altitude  6,670  feet,  the  range  is  still  greater,  sometimes  attaining 
85^.  It  is  still  great  at  Fort  Snelling,  and  at  all  points  on  the  dry 
plains,  while  at  San  Francisco,  the  representative  point  of  the  Pa- 
cific coast  climate,  it  is  about  10^  only ;  less  even  than  at  New 
York  City  on  the  Atlantic. 

Although  the  thermometer  has  been  known  to  fall  as  low  as  38° 
as  late  as  the  10th  of  February,  still  the  leafing  process  generally 
commences  during  the  first  week  of  February,  and  is  completed  at 
a  temperature  not  much  exceeding  that  of  the  mean  annual.  The 
measure  of  heat  increases  very  gradually  from  mouth  to  month ; 
indeed,  the  same  uniformity  of  temperature  obtains  throughout  all 
the  meteorological  seasons.  In  summer  the  greatest  vicissitudes  of 
temperature  are  found  to  occur.  The  commencement  of  autumn 
is  quite  similar  to  the  beginning  of  spring  in  its  mean  of  daily 
temperature.  The  earth  remaining  warmer  than  the  atmosphere 
under  the  decline  of  temperature,  activity  is  partially  renewed,  after 
the  drought  of  summer,  by  the  influence  of  the  light  early  showers 
of  October.  The  first  frosts  occur  about  the  middle  of  November, 
and  the  decline  into  winter  is  prolonged  until  the  latter  part  of 
December.  Ice  is  seldom  formed  before  the  beginning  of  January, 
and  then  rarely  remains  unthawed  for  twenty-four  consecutive 
hours. 

We  have  already  alluded  to  the  arid  state  of  the  atmosphere, 
during  the  summer  months,  revealed  by  the  psychrometer.  The 
principal  agent  in  this  hygrometric  peculiarity  of  the  climate  is  to 
be  found  in  the  direct  effect  of  northerly  winds.  In  the  winter 
and  spring  the  north  winds  are  the  coldest,  and  serve,  as  the  land 
is  then  cooler  than  the  sea,  to  condense  the  moisture  wafted  with 
the  atmospherical  current  from  the  southern  hemisphere,  and  to 
precipitate  it  in  the  form  of  rain.  During  this  season  the  southeast 
trades,  charged  to  their  utmost  capacity  with  moisture,  commence 
descending  as  their  temperature  decreases,  and  precipitate  more 
and  more  rain  as  they  become  chilled  by  the  north  winds.  During 
the  summer,  owing  to  the  fact  of  these  northerly  winds  passing 
over  a  highly  heated  and  arid  surface,  their  temperature  is  raised, 
thereby  increasing  their  capacity  for  moisture,  which  not  being 
able  to  obtain  from  the  surface  passed  over,  they  appear  as  dry 
winds,  reminding  one  of  the  reputed  sirocco  of  Italy. 

The  direction  of  the  winds  in  the  valley,  as  a  general  rule,  is 
from  north  by  west  to  southeast.    It  seldom  blows  from  the  east 


lej,  and  enables  as  to  eetimate  the  amount  of  prec 
Bources  of  the  river,  which  remain  until  the  hot 
form  of  snow. 

Like  the  results  of  the  thermometer,  the  barome 
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some  features  of  a  tropical  rather  than  of  the  temperate  climate,  to 
which  latitudinallj  Sacramento  appertains.  The  elastic  force  of 
vapor,  which  was  not  applied  at  the  times  of  the  readings,  from 
which  the  results  in  our  table  are  computed,  increases  directly  with 
the  temperature.  In  1857  it  amounted  to  nearly  half  an  inch  during 
midsummer,  or  one  sixty-seventh  of  the  entire  atmospheric  weight. 
The  absence,  also,  of  either  abrupt  or  great  changes  in  the  readings 
of  the  mercurial  column,  gives  further  indications  of  the  tropical 
features  which  the  climate  possesses.  As  a  general  rule,  the  atmo- 
spheric pressure  varies  but  little,  and  that  through  slow  and  long 
continued  movements,  rather  than  in  the  sudden  manner  character- 
istic of  the  latitude  on  the  Atlantic  coast  and  elsewhere.  Never- 
theless, although  the  mercurial  column  rises  and  falls  within  very 
restricted  limits,  yet  there  are  changes,  represented,  it  is  true,  by 
small  measurements,  which  occur  with  wonderful  regularity  and 
certainty — diurnal  movements  at  fixed  hours,  as  well  as  annual 
ones,  having  reference  to  the  sun  in  the  ecliptic.  The  former,  or 
horary  oscillations,  as  ascertained  by  a  series  of  hourly  observations, 
present  in  a  marked  degree  the  two  diurnal  maxima  and  minima 
observed  within  the  tropics — the  ante-meridian  maximum  at  about 
9h.  to  lOh.  A.  M.,  being  more  constant  than  at  the  same  period 
post  meridian.  Without  a  single  exception  the  pressure  is  always 
less  at  8h.  P.  M.,  and  this  has  no  reference  to  whether  the  column 
stands  high  as  in  the  cold,  or  low  as  in  the  hot  season. 

In  conclusion,  we  would  refer  to  the  accompanying  tables,  which 
are  to  be  considered  as  supplemental  to  those  already  published, 
for  the  confirmation  of  all  that  has  been  advanced.  The  deviations 
from  the  general  averages  of  the  preceding  five  years  are  so  small, 
that  the  result  now  obtained  may  be  regarded  as  a  constant.  Some 
exceptions,  however,  must  be  made  to  this  assertion,  and  particu- 
larly in  respect  to  the  period  of  the  setting  in  of  the  rainy  or  win- 
ter season.  In  the  report  referred  to,  it  was  shown  that  the  rainy 
season  seldom  commences  in  earnest  before  the  latter  part  of 
November  or  beginning  of  December.  The  average  amount  of 
rain  for  the  month  of  October,  during  the  five  previous  years,  does 
not  much  exceed  one-third  of  an  inch.  In  one  only  of  these  five 
years  do  we  find  it  reaching  to  one  inch,  and  that  was  in  1854. 
During  the  past  year  upwards  of  three  inches  fell  in  three  days — 
the  21st,  22d,  and  23d  October,  and'  although  but  little  rain  fell  afler 
these  dates,  until  the  beginning  of  December,  still  the  weather  put 
on  its  winter  habit  about  one  month  earlier  than  usual,  and  during 
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the  first  week  of  December,  the  thermometer  steadily  maintained 
as  low  a  standard  as  it  usually  does  in  January,  which  is  always 
our  coldest  month.  In  looking  over  our.  register,  we  find  that  the 
coldest  weather  of  the  series  of  the  five  years,  prior  to  the  last,  oc- 
curred in  January^  1864,  when  during  nine  days,  frcrni  the  15th  to 
the  28d  inclustye,  the  average  of  the  minima  was  31^.77.  Daring 
a  corresponding  number  of  days,  from  the  1st  to  the  9th  of  Decem- 
ber, 1868,  the  same  average  reached  only  81^.  The  average  tem- 
perature of  January  during  six  years,  is  45^.21.  The  mean 
temperature  for  the  last  December,  was  44°.47«— minus  the  average 
of  six  years,  1^.80.  Thus  it  appears  that  the  past  December  has 
proved  to  be  minus  the  average  temperature  of  the  last  six  Janu- 
aries,  by  x'W  o^  ^  degree,  and  must  be  regarded  as  exceptional. 
This  unusually  early  and  severe  winter  was  not,  however,  unat- 
tended by  certain  precursory  symptoms.  A  steady  reduction  of 
temperature,  much  below  the  average,  was  maintained  during  all 
the  summer  and  fall  months,  and  as  early  as  August,  the  water  in 
wells  was  found  to  be  16^  below  the  temperature  of  that  of  the 
river.  The  percentage  of  moisture  in  the  atmosphere  was  also 
observed  to  increase  much  more  rapidly  than  it  usually  does  as 
autumn  advances.  The  observance  of  these  phenomena  led  us,  in 
August,  to  predict  in  our  published  monthly  remarks,  an  early 
setting  in  of  the  rainy  season ;  and  accordingly  it  happened  even 
earlier  than  we  anticipated.  Another  meteorological  feature,  pecu- 
liar to  a  more  advanced  state  of  the  season,  was  also  noticed  in 
November — the  fog^  of  winter.  January  is  the  usual  season  for 
their  manifestation  here;  but  this  year  (1868),  they  predominated 
from  the  end  of  November  throughout  December.  There  remains 
still  another  winter  phenomenon  to  bd  mentioned,  which,  though 
very  rare  in  California,  occurred  earlier  this  season  than  usual^ 
and  thus  is  worthy  of  special  note  on  this  account.  We  allude  to 
the  Aurora  Borealis,  which  was  seen  by  us  on  the  27th  October,. 
1868,  at  9h.  16m.  P.  M.  Only  three  other  times  besideathe  pre- 
sent, has  it  ever  before  been  witnessed  in  California^.  vi&: — 16th' 
December,  1867, 19th  January,  1862,  and  19th  February,  1852.  We 
thus  see  that  the  winter  of  1868-9  has  proved  exx^eptional  in  more^ 
instances  than  one;  and,  inasmuch  as  it  is  a  well  observed  fact.tbati 
every  great  irregularity  of  the  seasons  alwayd  produces. corre^. 
sponding  effects  on  the  health  of  a  country,  we  deem  it  butipropoTi, 
if  only  as  a  matter  for  curious  specojtettion,  as  well  as. far.  futures 
reference,  to  chronicle  two  other  oQcjirrenc^es,  th^t  Mtc.  chara£ta2> 
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ized  the  past  year,  and  which  have  been  supposed,  from  the  time 
of  Hippocrates  to  the  present  day,  to  exercise  a  great  inflaence  in 
regard  to  epidemics :  we  allude  to  the  comet  of  Donatio  and  the 
earthquake  of  the  26th  November.  Of  course  it  is  hardly  neces- 
sary to  do  more  in  this  respect,  than  to  note  the  occurrence  of 
these  phenomena ;  still,  as  the  time  of  their  appearance,  their  dura- 
tion and  other  attendant  circumstances  may  possess  some  value 
hereafter,  we  will  state  that — 

1st.  The  comet,  discovered  at  Florence,  on  June  2d,  1858,  was 
first  observed  by  us  at  Sacramento,  on  the  15th  September  follow- 
ing, at  7h.  P.  M.,  between  the  hind  leg  of  Ursa  Major  and  Coma 
Berenices.  It  advanced  rapidly  south,  and  reached  its  perihelioa 
about  the  SOth  September,  civil  time.  When  first  seen  by  us  with 
the  naked  eye,  it  was  nearly  as  bright  as  a  star  of  the  first  magni- 
tude, and  the  estimated  length  of  its  tail  was  about  six  degrees. 
Viewed  with  an  achromatic  telescope  of  two  hundred  times  power, 
the  coma  was  well  defined  on  the  edge,  while  the  nucleus  appeared 
less  solid  and  rather  vaporous,  with  a  well  defined  penumbra 
directly  opposite  the  sun.  For  a  short  time  it  was  visible  to  us, 
both  morning  and  evening;  it  continued  to  increase  in  size  and 
brilliancy  up  to  the  second  week  in  October ;  it  was  nearest  to  the 
earth  on  the  10th  October;  and  for  several  ^enings  the  tail  ex- 
tended upwards  of  thirty  degrees  in  length.  The  most  recent  in- 
telligence leaves  no  doubt  that  this  comet  has  a  revolution  of 
about  two  thousand  years.  Professor  Bond,  of  the  Observatory 
of  Harvard  College,  says:  that  ''supposing  its  last  perihelion  pas- 
sage to  have  occurred  at  the  beginning  of  the  Christian  era,  it  must 
have  passed  its  aphelion  in  the  early  part  of  the  tenth  century,  at 
a  distance  of  fourteen  thousand  three  hundred  millions  of  miles 
from  the  sun — its  velocity  at  that  point  being  four  hundred  and 
eighty  miles  an  hour."  Its  course,  as  observed  by  us,  assisted  by 
our  friend  G.  H.  Qoddard,  Esq.,  Civil  Engineer,  from  the  24th  Sep- 
tember to  the  16th  October  inclusive,  may  be  traced  on  the  accom- 
panying chart  of  its  approximate  positions. 

2d.  The  earthquake  of  the  26th  November,  to  which  we  have 
just  alluded,  was  experienced  more  or  less  over  the  whole  extent 
of  the  State  from  Downieville  to  Los  Angeles.  At  Sacramento  the 
shock  was  scarcely  perceptible,  but  at  San  Jos^,  and  San  Francisco, 
it  is  stated  to  have  been  one  of  the  severest  ever  felt  in  either  place. 
At  these  points,  where  it  was  particularly  noted,  two  shocks  were 
perceived  at  12h.  86m.  A.  M.    The  duration  of  the  first  shock  was 
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ten  secoads,  and  of  the  latter  eighteen  seconds.    The  damage,  how* 
ever,  done  to  buildings  was  very  slight. 

What  may  be  the  portent  of  these  ominous  events,  time  alone 
can  tell.  But  whether  or  not  there  be  any  uniformity  of  connection 
between  the  play  of  these  physical  forces  and  terrestrial  affairs,  or 
whether  these  operations  of  nature  do  or  do  not  exercise  the  in- 
fluence attributed  to  them  on  epidemics ;  certes,  as  the  philosophic 
historian  of  the  age  (Buckle)  argues,  they  are  always  preceded  by 
atmospheric  changes,  which  strike  immediately  at  the  nervous  sys- 
tem. Moreover,  remarkable  coincidences  are  to  be  found  in  the 
pages  of  history,  linking  plagues  and  pestilences,  as  if  by  inevit- 
able connection  with  earthquakes,  comets,  meteors,  and  terrestrial 
commotions  of  all  descriptions. 

Many  curious  and  remarkable  coincidences  might  be  compiled 
in  this  connection,  but  it  is  not  important  to  our  object  to  prose- 
cute the  subject  further.    For,  while  paying  due  deference  to  the 
opinions  of  the  old  chroniclers,  we  find  it  difficult  to  understand 
how,  as  effects  to  a  cause,  follow  the  terrestrial  events  they  have 
tacked  to  these  sublime  and  terrible  phenomena.    Still,  the  subject 
should  not  be  treated  with  ridicule,  because,  perhaps,  in  the  pre- 
sent state  of  our  knowledge,  we  cannot  master  it.    Dr.  Prout,  in 
the  Bridgewater  Treatises,  regards  it  as  highly  probable,  that  some 
such  a  mineral  as  selenium,  when  combined  with  hydrogen  gas,  is 
capable  of  producing  all  the  effects  which  characterize  influenza; 
land  dlso  thinks  that  some  such  powerful  agent  pervades  the  air 
after  the  eruption  of  volcanoes.   And  when  we  reflect  on  the  great 
distances  ashes  and  dust,  propelled  from  volcanoes,  have  been 
known  to  be  carried  by  the  upper  currents  of  the  air,  we  see  no 
difficulty  in  accounting  for  some  epidemics,  by  supposing  the  air, 
n  the  neighborhood  where  they  appear,  to  be  thus  poisoned.    Be 
this  as  it  may,  however,  we  cannot  but  agree  with  Haviland,  to 
irhose  work  on  "Climate,  Weather,  and  Diseases,"  we  are  indebted 
or  much  valuable  information,  that,  "living  as  we  do  in  an  age 
Brhen  the  mind,  and  its  handmaid,  the  nervous  system,  are  taxed 
o  their  utmost,  it  behooves  the  physician  to  study  well  all  those  phe- 
lomena  of  nature  thai^  act  upon  the  physical  nature  of  man,  excit- 

Ing  it,  as  they  do,  at  one  time  with  fear,  and  at  another  with  hope, 
jrhose  sequel  is  always  depression: — let  my  readers  peruse  the 
listory  of  their  great  epidemics — let  them  again  consult  the  annals 
\i  our  own  wars,  and  see  the  effect  of  a  victory  or  a  defeat  upon 
our  troops.    Whilst  they  hear  the  wings  of  victory  flap,  no  fever 

VOL.  XII.— 7 


90  BBPORT   ON 

can  conquer  them ;  but  let  the  husky  voice  of  defeat  jar  upon  their 
ears,  their  energies  collapse,  and  they  yield  themselves  up  as  easy 
victims  to  the  diseases  of  the  plains.  So  is  it  with  earthquakeSi 
and  other  sources  of  dread.  A  history  of  volcanic  eruptions,  earth- 
quakes, and  their  sequels,  so  far  as  regards  the  health  of  nations, 
would  be  a  valuable  and  interesting  addition  to  the  literature  of 
the  profession.  The  incandescent  bowels  of  the  earth  appear  to  - 
me  to  be  a  powerful  instrument  in  the  hands  of  the  Almighty, 
with  which  he  punishes  and  terrifies  his  children,  in  order  to  make 
them  sensible  of  his  wrath  and  their  sinfulness.  We  know  not  the 
effect  of  an  earthquake  upon  the  minds  of  those  who  witness  this 
convulsion  of  nature — we  cannot  estimate  its  remote  effect  upon' 
children  that  are  still  in  the  womb;  we  know,  however,  full  well 
the  extraordinary  consequences,  both  physical  and  mental,  that 
succeed  to  the  impressions  made  on  the  mind  of  the  mother.  May 
we  not  infer,  therefore,  that  the  effect  of  the  shock  of  an  earthquake 
has  not  merely  an  immediate,  but  a  remote  effect  upon  the  people? 
God  ever  has  been  economical  of  means,  but  these  means  have  ever 
been  profuse  in  their  effects." 

Beferring  to  the  accompanying  tables  and  charts  for  the  minuter 
and  numerical  details  of  the  results  of  our  meteorological  observa- 
tions, we  would  here  remark,  that  inasmuch  as  the  historical  and 
statistical  accounts  of  diseases,  occurring  previously,  possess  a  rela- 
tive value,  when  compared  with  those  of  the  past  year,  we  have 
thought  it  advisable  to  add  merely  to  the  barometrical  and  ther- 
mometrical  charts  of  monthly  means,  published  in  our  former 
report,  the  curves  of  another  year.  On  the  former  (barometric 
chart)  will  be  seen  a  scale,  showing  the  monthly  mortality  of  diar* 
rhoea,  cholera  and  typhoid  fever,  during  the  years  1850  and  '52, 
whereby  may  be  traced  the  affinities  between  cholera  and  kindred 
affections,  under  cover  of  the  terms  diarrhoea  and  typhoid  fever. 
On  the  latter  (thermometrio  chart),  the  relative  prevalence  of  cer- 
tain diseases  of  the  organs  of  respiration  and  of  all  diseases  of  the 
nervous  system,  and  of  digestion  is  shown ;  and  the  mean  monthly 
average  of  deaths,  during  eight  years,  marked  out.  On  the  same 
chart,  it  will  be  seen  how  the  crest  of  the  disease- wave  reaches  its 
maximum  altitude  during  the  autumnal  months.  The  mortality  of 
the  three  last  mentioned  classes,  amounting  respectively  to  18,  5, 
and  4  per  cent,  of  the  entire  mortality,  and  which,  of  course,  could 
not  have  been  much  affected  by  cholera  or  other  epidemic  influ- 
ences, tends  to  demonstrate  that  the  habits  indulged  in,  and  neg- 
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lect  of  proper  precantion  against  the  vicissitudes  of  the  weather, 
developed  them.  This,  we  think,  could  be  eminently  illustrated, 
were  it  in  our  power  to  refer  advisedly  to  the  vast  amount  of  such 
diseases,  not  resulting  in  death,  which  have  been  so  prominent  in 
the  numerous  cases  pressing  upon  the  attention  of  the  practising 
portion  of  the  profession.  As  we  have  not  the  means  of  doing  so, 
however,  we  will  simply  allude,  in  respect  to  one  of  said  classes,  to 
the  crowded  condition  of  our  State  Lunatic  Asylum,  at  Stockton, 
unrevealed  by  the  number  of  deaths  by  diseases  of  the  brain  and 
nervous  system. 

In  reference  to  the  geographical  distribution  of  diseases — we 
reiterate  the  opinion,  that  the  true  philosophy  of  the  caitsa  vvor- 
borum,  so  far  at  least  as  California  has  been  formerly  concerned,  is 
to  be  found  in  the  combined  influence  of  the  meteorological  and 
physiological  conditions  modified  by  temperament;  and  that  the 
varieties  of  disease,  as  cholera,  diarrhoea,  typhoid  fever,  etc.,  for- 
merly met  with,  depended  greatly,  if  not  entirely,  for  their  mani- 
festation on  the  mode  of  life  (hygiene)  of  the  inhabitants.  The 
history  of  the  diseases,  formerly  traced  by  us,  establishes  this — their 
appearance  and  disappearance  corresponding  with  the  decrease  and 
increase  of  the  comforts  and  ameliorations  of  society.  Not  so, 
however,  with  the  epidemic  visitation  of  the  past  year,  to  which 
we  now  invite  attention,  and  which  appears  to  be  attributable  to 
causes  altogether  locaL 
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A  comparison  of  the  mortuary  table  which  accompanies  this 
report  with  those  of  the  eight  preceding  years,  affords  a  marked 
difference  in  the  mortality  of  Sacramento,  even  on  the  most  super- 
ficial examination.  This  diminished  rate  of  mortality,  being  minus 
the  average  of  nine  years  by  sixty-four  deaths,  notwithstanding  a 
constant  increase  of  population,  is  doubtless  attributable,  in  a  great 
measure,  to  the  highly  favorable  meteorological  conditions  revealed 
in  this  report,  but  more  especially  to  a  decided  and  progressive 
improvement  in  public  hygiene.  Although  the  requirements  of 
the  Committee  do  not  necessarily  involve  the  consideration  of  the 
hygienic  condition  of  the  inhabitants,  yet  we  cannot  omit  calling 
attention  to  this  point,  on  account  of  its  significant  bearing  on  the 
etiology  of  our  diseases. 
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In  our  report  to  the  State  Medical  Society  last  year,  we  ex- 
pressed the  opinion  that  most  of  the  epidemic  visitations  which 
formerly  desolated  the  land,  were  due  to  causes,  extrinsic  to  climate^ 
and  incidental  to  the  settling  of  a  new  and  distant  country,  which 
it  required  leng  and  wearying  journeys  to  reach.  If,  since  the 
comforts  and  ameliorations  of  civilized  life  have  been  introdaced| 
a  coincident  improvement  in  our  sanitary  condition  has  been  wit- 
nessed, and  that  in  a  progressive  ratio  to  the  advancement  of  civil- 
ization, then  there  is  strong  presumptive  evidence  that  we  were 
correct  in  our  conclusion,  in  ascribing  the  fatal  diarrhoea  and  other 
allied  diseases,  which  formerly  prevailed,  to  that  tainted  state  of 
the  system  represented  by  the  term  scorbutic  diathesis. 

Notwithstanding,  however,  the  high  sanitary  condition  revealed 
by  the  mortuary  table,  still  the  registration  of  deaths  alone  affords 
by  no  means  a  just  criterion  of  the  number  of  cases  of  sickness. 
Many  diseases,  like  simple  intermitent  fever,  which  never  prove 
fatal  but  by  secondary  effects,  may  prevail  to  a  great  extent,  and 
yet  no  note  of  their  existence  be  revealed  by  the  mortality  reports. 
Such  has  been  the  case  during  the  past  year.  Autumnal  fever 
raged  to  an  unprecedented  degree,  not  so  much  in  Sacramento,  as 
in  the  whole  surrounding  country ;  and  yet  in  every  phase  of  its 
appearance,  and  stage  of  its  progress,  it  was  so  mild  and  amenable 
to  treatment,  that,  as  seen  in  the  mortuary  table,  only  three  deaths, 
or  one  in  thirty -three  of  the  whole  number  of  deaths  during  July, 
August,  September  and  October — the  four  months  of  its  greatest 
prevalence— can  be  chargeable  to  its  direct  effects.  Paradoxical, 
and  at  variance  as  it  may  seem  with  what  we  have  just  stated,  this 
form  of  diseased  action  developed  itself  with  the  advancing  steps 
of  civilization  here,  just  as  it  has  done  from  olden  time,  in  other 
countries,  which  were  known  to  have*  been  salubrious  until  ren- 
dered otherwise  by  the  disturbing  hand  of  man.  Thus,  as  history 
tells  us,  the  site  of  Athens,  situated  as  it  was  on  a  soil  dry  and 
friable,  having  the  effect  of  keeping  the  air  free  from  redundant 
moisture,  which  was  the  main  feature  of  this  analogous  delightful 
climate,  did  not  in  itself  contain  the  necessary  conditions  for 
producing  a  severe  epidemic,  until  man  built  thereon  ill-coa- 
structed  houses,  traversed  by  streets,  which,  from  their  narrowness 
and  the  overhanging  of  the  buildings,  became  dark  and  moist. 
Then  did  this  hitherto  healthy  spot  become  a  nidus  for  the  pesti- 
lences, which  the  father  of  our  science  has  described  with  an  accu- 
racy that  has  rendered  the  name  of  Hippocrates  illustrious.    Thus, 
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too,  in  more  recent  times,  and  in  oar  own  wide-spread  territory, 
autumnal  fever  was  not  known  by  those  who  first  penetrated  our 
forests,  and  established  themselves  in  log-cabins,  closely  surrounded 
by  trees.  But  when  the  trees  were  felled,  and  from  their  moulder* 
ing  remains  and  from  the  exposed  humid  surface  sprang  fungi, 
algse,  lichens,  and  other  cryptogamous  plants,  so  also  sprang  the 
fevers  which  afflict  the  land.  In  our  native  State,  South  Carolina, 
our  veteran  troops,  during  the  revolutionary  war,  marched,  coun- 
termarched, and  camped  in  the  virgin  forest,  and  then  and  there 
enjoyed  uninterrupted  health ;  where  now,  in  consequence  of  clear- 
ing and  cultivation,  it  would  be  almost  certain  death  to  pass  a  single 
night  in  sleep.  There  is  this  difiference,  however,  in  the  develop- 
ment of  autumnal  fever  in  California,  and  in  most  of  our  South, 
western  States,  where  it  has  followed  upon  the  inroads  of  cultiva- 
tion. In  the  latter,  the  disease  has  been  developed  upon  the 
extermination  of  forests  and  the  clearing  away  of  vegetation; 
whereby  land  previously  shielded  from  the  sun's  rays,  and  conse- 
quently damp,  has  been  exposed  to  its  influence.  But  here,  in 
California,  districts  of  country,  almost  destitute  of  trees  and  natu- 
rally arid,  have  been  rendered  moist  and  malarious  in  consequence 
of  the  introduction  of  water  for  mining  and  agricultural  purposes. 
Analogous  cases  abound  in  the  history  of  the  irrigation  of  land  in 
other  parts  of  the  world,  that  might  be  cited  to  establish  and  fortify 
the  position  here  assumed.  These  have  been  recorded  from  the 
remotest  periods  to  the  present  day,  and  are  doubtless  familiar  to 
all  medical  men.  Beferring  to  the  numerous  facts  connected  there- 
with, bearing  on  the  etiology  of  fevers,  and  which  are  to  be  found 
in  the  works  of  Lancisi,  Baglivi,  Bigault  de  Tlsle,  Maccullock, 
Ferguson,  Bush,  and  a  host  of  authors,  we  would  here  remark 
that  it  appears  from  an  extensive  investigation  of  the  subject  by 
the  English  General  Board  of  Health,  the  conclusion  is  arrived  at, 
that  wherever  water  is  laid  on  the  land  in  greater  quantities  than 
it  can  immediately  or  very  soon  absorb,  or  wherever  there  is  alter- 
nate wetting  and  drying,  the  effects  of  malaria  are,  if  other  condi- 
tions be  favorable,  sure  to  be  manifested.  Instances  upon  instances 
are  brought  forward  not  only  from  England,  but  from  other  coun- 
tries, where  irrigation  is  practised,  of  the  appearance  and  disap- 
pearance of  fevers  coincident  with  the  operations  of  floodiug  and 
drying  particular  tracts  of  land.  In  the  Lombardo-Yenetian  pro- 
vinces where  there  is  some  of  the  oldest,  most  extensive,  and  skil- 
fully conducted  irrigation  in  Europe,  the  government  has  long 
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found  it  neoessarj  to  interfere  for  the  protection  of  the  health  of 
towns.  By  law,  as  stated  on  positive  information  received  hj  the 
same  high  source  just  referred  to,  from  the  authorities  at  Milan  ^^  per- 
manent^' irrigations  are  prohibited  within  five  miles  distance  of 
towns.  This  range,  that  has  been  assigned  by  experience  and  pre- 
dicated upon  the  most  carefully  observed  facts,  to  the  influence  of 
malaria  so  far  beyond  its  source  or  origin,  taken  in  connection 
with  the  numerous  instances,  resting  upon  the  most  respectable 
authorities,  of  the  febrile  cause  being  borne  in  the  common  atmo- 
sphere, as,  for  instance,  from  Holland  to  England-— of  ships  receiving 
the  infection  at  a  great  distance  from  land — together  with  the  colla- 
teral evidence  afforded  in  Europe,  from  the  frontiers  of  Asia  to  the 
other  extremity  of  that  continent,  and  particularly  in  Italy,  that  as 
the  western  coast  presents  a  larger  surface  of  infections,  so  malarial 
fevers  prevail  more  extensively  under  the  influence  of  southwest 
winds  than  of  the  opposite  currents ;  all  these  corroborating  cir- 
cumstances not  only  tend  to  place  the  question  of  the  morbific 
effect,  at  a  distance,  of  winds  passing  over  pestiferous  localities^ 
beyond  the  possibility  of  a  doubt ;  but,  also,  satisfactorily  account 
for  the  wide  diffusion  of  autumnal  fever  in  the  Valley  of  the  Sacra- 
mento— disseminated  in  all  directions  just  as  the  generating  foci 
— the  canals  and  reservoirs,  happen  to  be  placed.  Indeed,  if  facts 
were  wanting  to  establish  the  point  in  all  the  hypotheses  which 
have  been  framed  concerning  the  etiology  of  autumnal  fever,  that 
water  is  one  of  the  necessary  elements  in  the  production  of  its 
remote  causes,  and  that  these  causes  can  be  wafted  to  great  distances 
from  their  sources,  the  history  of  the  late  epidemic  visitation  of  our 
State  would  abundantly  supply. 

Prior  to  1858  the  plains  as  well  as  the  mountains  of  California 
were  proverbial  for  their  salubrity.  With  the  exception  of  the 
irregular  development  of  confused  forms  of  fever  in  towns  and 
isolated  localities,  chiefly  where  stagnant  water  exists,  and  of  ia- 
termittents  in  the  neighborhood  of  exposed  river-courses,  and  low 
places,  which  are  inundated  during  the  greatest  part  of  the  year, 
endemic  diseases  have  been  comparatively  unknown,  at  least  since 
the  introduction  of  the  comforts  and  ameliorations  of  civilized  life. 
But,  how  stands  the  case  now?  An  extensive  system  of  irrigation 
for  mining  and  agricultural  purposes  has  been  resorted  to — canals 
seven  thousand  miles  in  aggregate  length^  have  been  dug  to  lead 

1  Befiides  resexToin,  millponds,  and  other  waterworks  for  supplying  particular 
places,  cities,  and  towns  with  water  for  domestio  purposes,  as  weU  as  for  irrigation, 
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the  water  in  innumerable  serpentine  oourses  from  the  rivers  into  the 
placers,  and  almost  every  yalley  that  can  be  dammed  on  the  line 
of  these  ditches  has  been  appropriated  as  reservoirs  to  hold  water. 
The  action  of  an  almost  tropical  sun  upon  the  decaying  vegetable 
matter  that  remains  in  these  canals  and  reservoirs,  when  they  have 
been  drained,  as  they  are  almost  daily,  has  been  manifested  in  its 
eflfocts.  Not  only  in  the  plains  and  agricultural  regions,  but  along 
the  whole  range  of  the  foot-hills,  from  Shasta  to  Merced,  nothing 
but  fever  at  one  time  was  heard  of.  At  Fulsom  and  the  neighbor- 
ing county,  formerly  regarded  as  particularly  free  from  miasmatic 
diseases,  scarcely  a  single  miner  escaped.  In  Placer  its  effects  were 
most  alarming,  not  in  their  fatality,  but  in  their  extent.  The  fol- 
lowing paragraph  from  the  Placer  Press,  Auburn,  of  October  last, 
gives  a  concise  explanation  of  the  circumstance : — 

"  Almost  everybody  living  west  from  Gold  Hill  is  either  down 
with  fever  or  chills  and  fever,  or  more  or  less  affected  by  the  mias- 
matic poison  generated  and  floating  around  in  that  locality.  The 
cause  of  this  unusual  sickness  is  generally  chargeable  to  the  reser- 
voirs of  the  several  ditches.  They  are  filled  with  sedimentary 
water,  which  spreads  over  a  large  plain  during  the  day,  exposing  a 
great  surface  of  wet  vegetable  decaying  matter  to  the  sun  as  the 
water  is  drawn  down.  This  is  a  most  unfortunate  fact,  as  without 
reservoirs  the  country  cannot  be  mined,  and  sickness  destroys  the 
ability  to  labor.    What  can  be  done  to  remedy  the  evil  7'' 

To  show  further  that  we  are  not  drawing  upon  our  imagination 
lo  make  out  a  case  of  deep  and  pervading  interest,  but  stating  actual 
hctB,  patent  and  accessible  to  every  one,  we  will  here  cite  a  few 
other  statements  from  the  newspapers  of  the  day,  as  affording  the 
best  historical  record  of  past  events.  The  Oitizen,  published  at 
Monte  Ghristo,  after  noticing  the  extraordinary  fact,  clearly  indi- 
cative of  a  pestilential  constitution  of  the  atmosphere,  of  an  almost 
universal  tendency  of  every  bruise,  cut,  applications  for  neuralgia 
and  rheumatism,  blisters,  &c.,  to  result  in  the  formation  of  abscesses, 
alludes  at  the  same  time  to  the  "general  prevalence  of  sickness." 

The  Butte  Beoordf  of  Oroville,  says  that  "  the  work  on  the  deep 
shaft  has  been  suspended  in  consequence  of  illness  among  the  com- 
pany that  has  it  in  charge.    A  great  deal  of  sickness  exists  among 

there  are  6726  miles  of  artificial  waterworks  for  mining  purposes.  In  addition 
to  the  length  here  stated,  there  are  nnmeroos  subsidiary  branches,  the  aggregate 
length  of  which  is  estimated  at  over  1000  miles,  and  several  hundred  miles  of  new 
ditohes  in  the  course  of  construction.    (  Cat,  State  Register  for  1869,  p.  276.) 
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the  bluff  miners,  more  than  any  previous  year."  About  the  same 
period  we  find  the  following  card  addressed  by  the  citizens  of  Oro- 
ville  to  the  editor : — 

'*  The  nndersigned  citizens  of  the  town  of  Oroville,  having  wit- 
nessed with  deep  regret  during  the  past  month  the  sickness  which 
(heretofore  unknown  to  us)  is  this  fall  afflicting  nine-tenths  of  our 
people,  injuring  business,  and  which  now  threatens  to  impede  the 
future  growth  and  prosperity  of  our  town,  would  respectfully  sug- 
gest that,  as  it  is  now  a  conceded  fact  that  our  sickness  is  the  result 
of  inhaling  the  miasma  arising  from  the  stagnant  waters  to  the 
south  and  west  of  the  city — a  meeting  be  called  at  the  court-honse 
on  Tuesday  evening,  Oct.  19th,  at  7  o'clock  P.  M.,  for  the  purpose 
of  taking  steps  to  remove  the  nuisance."  The  same  paper  has  the 
following  remarks :  "  The  successful  working  of  the  river-claims 
demands  a  longer  season  of  dry  weather ;  the  health  of  the  country 
seems  to  require  rain.  Health  is  of  vastly  more  consequence  than 
the  accumulation  of  gold,  and  we  pray  for  rain  even  at  the  expense 
of  the  river  miners.  No  season,  in  the  memory  of  the  oldest  in- 
habitant, has  been  so  sickly  as  the  present.  The  air  seems  ladea 
with  malaria,  by  which  more  than  one-half  the  entire  community 
is  prostrated  with  chills,  fevers,  and  bilious  disorders.  It  is  reasona- 
ble to  suppose  that  the  air  needs  the  disinfecting  effects  of  rains 
and  frosts  to  render  it  healthful  once  more.  Accounts  from  other 
sections  of  the  State  show  that  this  region  is  not  the  only  one 
infected.  Similar  complaints  to  those  experienced  here  prevail 
along  the  Yuba,  and  in  many  of  the  mining  and  agricultural  dis-* 
tricts  of  the  foot-hills." 

Fortunately,  the  unusual  occurrence  of  the  most  copious  rains 
ever  experienced  in  October,  followed  by  heavy  frosts,  just  at  that 
particular  juncture  when  sickness  had  become  so  rife  as4o  excite 
universal  concern,  obviated,  for  the  time  being,  the  necessity  of 
takipg  active  measures  to  redress  the  then  existing  causes.  But 
the  conditions  favorable  to  the  evolvement  of  the  febrile  poison, 
although  modified  for  the  time  being  by  the  change  of  season,  may 
be  renewed  every  year  under  the  influence  of  a  long  summer  sun ; 
and  unless  some  effort  is  made  towards  correcting  the  evils  result- 
ing from  the  present  mode  of  spreading  water  over  the  surface,  the 
most  valuable  portion  of  California  will  become  almost  uninhabit- 
able during  the  autumnal  months. 

It  is  due,  therefore,  to  the  State,  with  whose  general  welfare  and 
prosperity  our  own  interests  are  identified,  and  especially  is  it  due 
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to  tbe  science  we  cultivate,  that  this  subject  should  be  investigated 
in  a  philosophical  manner,  by  the  members  of  the  profession  in  the 
various  regions  wherever  autumnal  fever  in  all  its  varied  modifica- 
tions has  been  encountered,  and  the  light  of  knowledge  be  brought 
to  bear  upon  it  with  a  view  to  its  abatement,  if  not  prevention. 

In  proceeding  to  contribute  on  our  part  towards  this  most  desi- 
rable end,  we  can  only  do  so  in  some  general  manner,  not  being 
conversant  with  the  particular  circumstances  attending  local  pecu- 
liarities and  modifications  of  the  disease,  and  which  we  have  failed 
to  obtain  by  correspondence.  We  can  only  speak  of  the  disease 
from  what  we  have  seen  of  it  in  this  locality ;  and,  taking  it  for 
granted  that  every  one  admits  of  the  existence  of  its  cause  in  the 
atibosphere,  call  it  malaria,  or  what  we  please,  we  trust  by  thus 
directing  attention  to  the  conditions  found  connected  with  its 
evolvement,  to  elicit  in  due  time  the  experience  of  the  profession 
to  confirm  or  to  invalidate  whatever  we  may  advance,  and  so  in- 
directly diffuse  correct  practical  knowledge  on  a  subject  of  deep 
import,  as  well  to  the  science  of  medicine,  as  to  that  of  political 
economy.  The  question  which  naturally  suggests  itself  here,  is — 
if  water  has  the  agency  attributed  to  it  in  the  production  of  the 
toxical  agent,  as  manifested  in  its  effects — the  diseasb  under  con- 
sideration— what  are  the  concurrent  circumstances  necessary  to 
give  it  power,  or  such  efficiency  ? 

Medical  topography  and  hydrography  supply  many  facts  which 
go  to  show  that  though  autumnal  fever  prevails  perpetually  and 
virulently  within  the  tropics,  there  are  still  places,  having  the  same 
temperature,  but  varying  in  other  conditions,  that  are  never  affected 
by  it.  The  summer  heat  of  our  southern  desert  is  intense,  but 
those  who  traverse  it,  and  keep  at  a  distance  from  its  watercourses, 
remain  perfectly  healthy. 

Everywhere  west  of  the  States  of  Arkansas,  Missouri,  and  Iowa, 
surface  water  is  scarce — the  declivity  of  the  plain,  which  stretches 
from  the  Bocky  Mountains,  favoring  its  escape;  while  the  subja- 
cent sand  absorbs  even  considerable  rivers.  Thus,  as  we  advance 
into  the  desert,  we  come  at  the  same  time  to  the  limits  of  surface 
water  and  of  autumnal  fever.  That  the  heat  here  is  sufficient  to 
engender  malaria,  if  that  was  the  only  necessary  condition,  is  proved 
f^om  the  fact,  that  far  to  the  north  of  this  region,  where  the  whole 
country  is  essentially  lacustrine,  the  fever  prevails.  Thus  the 
shores  of  Lake  Ontario  and  Erie,  with  those  of  the  southern  ex- 
tremity of  Huron  and  Michigan,  are  infested,  and  suffer  far  more 
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than  the  drier  lands  which  sarroand  them.  Beyond  these  limits, 
on  the  shores  of  the  two  latter  lakes,  and  on  those  of  Lake  Sape- 
rior,  the  fever  is  never  epidemic,  although  water  is  abundant  Still 
farther  north,  where  small  lakes  and  their  connecting  streams  exist 
in  countless  numbers,  the  disease  is  unknown ;  while  under  pre- 
cisely the  same  conditions  in  Florida,  Alabama,  Mississippi,  Louis- 
iana, Texas,  Illinois,  Tennessee,  Kentucky,  Indiana,  Ohio,  and  other 
States,  it  never  fails  to  show  itself  in  autumn.  These  facts  show 
that  water  and  a  certain  degree  of  heat  are  essential  to  the  produc- 
tion of  the  disease.  From  their  diligent  study  and  comparison  with 
other  instructive  facts  furnished  by  our  Army  Statistics,  the  late  Br. 
Daniel  Drake  inferred  (in  his  work  on  the  ^'Principal  Diseases  of  the 
Interior  Valley  of  North  America,"  from  which  we  have  gathered 
what  has  just  been  adduced),  that  a  mean  annual  temperature  of 
60^  is  necessary  to  the  production  of  the  fever,  and  that  it  will  not 
prevail,  as  an  epidemic,  where  the  temperature  of  the  season  fSalla 
below  65°.  The  following  is  an  abstract  of  some  of  the  conclusions 
as  to  the  modus  operandi  of  these  agents  arrived  at  by  the  same 
high  authority  just  quoted: — 

"  Surface  water  not  only  contributes  largely  to  the  production  of 
a  luxurious  vegetation,  destined  annually  to  perish,  but  is  indis- 
pensable  to  the  decomposition  of  what  it  has  aided  in  producing. 
Hence,  without  the  agency  of  water  and  heat,  none  of  the  delete- 
rious gases,  which  are  supposed  to  be  thus  generated,  could  have 
an  existence. 

^'But  the  presence  of  water  in  any  or  all  quantities  will  not 
answer  equally  well.  If  there  be  too  little,  the  molecular  move- 
ments of  fermentation  are  arrested  for  want  of  a  solvent — if  too 
much,  the  atmosphere  indispensable  to  the  process  is  excluded,  or 
the  evolved  gases  are  absorbed  and  retained. 

"  The  combined  agency  of  moisture  and  heat  not  only  facilitate 
the  multiplication  of  minute  but  visible  animals,  and  cryptogamic 
plants,  but  also  may  be  presumed  to  multiply  the  microscopic — both 
animal  and  vegetable. 

"  Under  the  influence  of  solar  heat,  water  impregnates  the  air 
with  vapor,  giving  a  high  dew-point;  and,  other  circumstances 
being  equal,  the  evaporation  is  greatest  where  the  heat  is  highest." 

Adopting  these  conclusions,  which  are  based  upon  the  position 
assumed  by  us  of  the  existence  of  a  specific  aerial  poison  as  the 
cause  of  autumnal  fever,  to  illustrate  our  views,  we  pass  on  to  show 
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that  another  essential  condition,  yiz^  a  sammer  temperature  of  65^ 
IS  to  be  found  also  in  California,  sustaining  the  same  correlation 
with  water  or  moisture  here  as  has  been  observed  elsewhere  in  the 
production  of  the  morbific  agent. 

We  have  already  stated  that  the  results  obtained  from  our  me- 
teorological observations  at  Sacramento  applied  beyond  the  local 
limits  to  which  they  specially  appertain ;  and  that  the  climate  of 
the  whole  valley  of  the  Sacramento  and  San  Joaquin  appears  to 
vary  as  little  as  its  geographical  formation.  It  is  true  that  the 
winters  are  severer  in  the  higher  and  more  elevated  portions,  but 
this  is  counterbalanced  by  a  considerable  increase  of  summer  heat, 
which  makes  the  annual  average  of  temperature  the  same.  We 
have  also  said  that  the  isothermal  line  of  60^  reaches  from  Fort 
Miller,  lat.  87'',  to  as  far  north  as  Fort  Redding,  lat  40°  87'.  To 
this  we  would  add  that  the  isothermal  line  of  75°  traverses  the 
same  direction,  and  even  goes  farther  north  than  Fort  Bedding. 
Indeed,  the  summer  heat  of  the  elevated  portions  of  the  valley  is 
often  intense,  reaching  at  times  not  unfrequently  to  110°.  At  Coloma 
we  have  seen  the  thermometer  ourselves  as  higluas  107°,  when  as 
well  protected  as  it  could  be  against  either  reflected  or  radiated 
heat;  and  we  have  good  reason  for  believing  that  high  up  in  the  foot- 
hills  the  heat  is  more  intense  than  in  the  lower  part  of  the  valley. 
Hence,  it  is  seen  that  so  far  as  water  and  heat  are  concerned  in  the 
production  of  malaria,  these  elements  exist  in  an  abundant  degree. 

If  heat  and  moisture,  however,  were  sufiBcient  to  account  per  se 
for  the  occurrence  of  autumnal  fever,  we  should  find  it  prevailing 
out  at  sea  in  the  temperate  and  tropical  latitudes  among  sailors. 
But  it  does  not,  whatever  may  be  the  temperature  under  which 
they  cruise.  It  is  when  they  approach  the  coast  or  land  upon  it 
that  sailors  are  attacked.  It  may  also  be  here  remarked  that  in 
places  occasionally  subject  to  the  disease  in  various  grades  of  inten- 
sity, sickly  seasons  are  not  necessarily  characterized  by  a  higher 
dew-point  than  the  corresponding  periods  of  other  years  in  which 
the  disease  does  not  make  its  appearance.  We  may,  therefore, 
safely  adopt  a  further  conclusion  of  Dr.  Drake  that,  besides  heat 
and  moisture,  there  is  another  obvious  condition,  the  concurrence 
of  which  is  absolutely  necessary  in  the  production  of  autumnal 
fever — and  that  is  dead  organic  matter  resting  on,  or  blended  with 
the  mineral  elements  of  the  soil.  That  this  important  element 
exists  in  our  great  valley  to  a  considerable  extent,  and  under  cir- 
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camstances  favorable  for  the  engendering  of  the  morbific  efiect, 
will  readily  appear  in  the  following : — 


GEOLOGICAL  AND  TOPOGRAPHICAL  SKETCH. 

The  area  which  has  received  the  name  of  the  Sacramento  Valley 
lies  inclosed  between  the  separated  but  inosculating  ranges  of  two 
mountain-chains — the  Pacific  Coast  Bange  on  the  west,  and  the 
Sierra  Nevada  on  the  east,  having  the  same  common  tread.  The 
Coast  Mountains  form  a  belt  thirty  to  fifty  miles  wide,  composed 
of  several  associated  ranges,  and  having  an  altitude  of  from  3000 
to  6000  feet  They  are  composed,  for  the  most  part,  of  volcanic 
rocks,  trap,  trachyte,  and  pumice,  with  occasional  protrusions  of 
granite  and  serpentine.  The  fianks  of  these  mountain-ranges,  on 
either  side,  are  interruptedly  occupied  by  tertiary  sandstones,  and 
by  volcanic  marls  and  tufas  of  still  more  recent  date — the  sand- 
stones containing  characteristic  miocene  fossils;  the  finer  marls 
containing  infusoiia,  generally  of  fresh  water  origin. 

The  Sierra  Nevada  Bange,  so  called  from  the  perpetual  snow  on 
its  summits,  having  an  altitude  of  from  5,000  to  10,000  feet,  owes 
its  origin  probably  to  the  same  general  system  of  elevation,  and 
nearly  the  same  date  as  the  Coast  Mountains ;  i.  e.,  subsequent  to 
the  deposition  of  some  of  the  tertiary  strata.  The  great  mass  is 
composed  of  plutonic  or  volcanic  rock,  granite,  gneiss,  mica-schists, 
and  porphyries,  trap,  trachyte,  &c.,  with  auriferous  talcose  slates 
and  veins  of  quartz.  These  strata,  having  been  extensively  broken 
up  and  eroded  by  aqueous  or  glacial  action,  have,  in  the  re-arrange- 
ment of  their  constituent  materials,  given  rise  to  the  placer  deposits, 
which  skirt  the  base  of  the  range.  A  metamorphic  limestone  is 
found  at  intervals  skirting  the  great  valley,  highly  crystalline,  and 
containing  no  fossils.  The  surface  of  the  plain  between  the  ranges 
is  underlaid  by  beds  of  transported  material — gravel,  clay,  and 
tufaceous  conglomerate — several  hundred  feet  in  thickness,  which 
were  once  deposited  as  sediments  on  the  bottom  of  the  trough,  but 
have  been  extensively  re-arranged  by  the  present  watercourses, 
and  in  many  places  subjected  to  considerable  disturbance  from  vol- 
canic action. 

Between  these  mountain  walls  lies  the  great  valley  as  a  broad 
plain,  the  central  portion  of  which  is  scarcely  raised  above  the  level 
of  the  sea,  while  the  remote  ends  are  not  more  than  twice  as  many 
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feet  above  as  they  are  miles  distant  from  the  centre.  The  greater 
part  of  the  fall  of  the  draining  streams  being  confined  to  the  vicinity 
of  the  ends  of  the  valley,  as  a  consequence,  through  most  of  the 
length,  the  current  of  these  streams  is  slow,  their  course  tortuous, 
and  their  borders,  especially  near  their  point  of  exit,  are  marshy 
and  covered  with  wide  expanses  of  tuU  (bulrush).  The  centre  of 
the  valley  is  alluvium  with  little  diversity  of  level.  The  soil  is 
generally  fine  and  fertile,  but  sometimes  coarse,  gravelly  or  stony, 
and  barren.  The  more  fertile  surface  is  covered  with  a  growth  of 
wild  oat,  or  grasses,  interspersed  with  a  great  variety  of  flowering 
annuals,  while  the  gravelly  and  more  unproductive  portions  support 
a  thinner  growth  of  coarser  plants  (Eryngium,  Hemizonia,  Madarin, 
&c.).  Of  trees,  there  are  none,  except  such  as  grow  in  narrow  lines 
along  the  rivers  and  streams,  the  principal  of  which  are  the  Sacra- 
mento,  coming  from  the  north,  and  the  San  Joaquin  from  the  south, 
following  the  axis  of  the  valley  for  the  greater  part  of  their  course, 
and  their  tributaries,  the  Feather,  American,  Mokelumne,  Stanis- 
laus, Tuolumne,  Mercedes,  Mariposa,  &c.  The  belts  of  timber  are 
of  varying  breadth,  from  a  mile  or  more  of  wide-spreading  magni- 
ficent oaks,  to  a  meagre  border  of  willows,  poplar,  or  sycamore, 
hung  with  festoons  of  grape  along  the  water's  edge. 

Between  the  central  plain  on  either  side  is  a  second  ^' bench"  or 
terrace,  generally  less  than  100  feet  above  the  lower,  and  which; 
sometimes  by  erosion,  thrown  into  low,  rounded  hills,  oftener  forms 
a  distinct  prairie  plain.  Crossing  this  upper  terrace  towards  the 
mountains  we  soon  rise  into  the  f(»ot-hiIls,  which  are  covered  with 
groves  and  clumps  of  oak,  with  here  and  there  scattered  trees  of 
the  nut-pine.  '*  The  agricultural  capabilities  of  the  different  parts 
of  the  Sacramento  Valley,  though  considerably  influenced  by  the 
structure  and  constituents  of  the  soil,  are,"  as  stated  by  Lieutenants 
Williamson  and  Abbot,  of  the  U.  S.  Corps  of  Topographical  En- 
gineers,' "more  directly  dependent  on  the  degree  in  which  its 
greatest  want,  the  want  of  water,  is  supplied.  With  an  abundance 
of  this  indispensable  element,"  they  remark,  "  it  would  be  one  of 
the  most  productive  portions  of  the  globe;"  and  we  would  add, 
under  existing  circumstances,  one  of  the  most  insalubrious. 

About  the  centre  of  the  valley,  immediately  at  the  confluence  of 

>  To  the  yalnable  Report  of  these  Engineers  respecting  the  Explorations  and 
Snrrejs  for  a  Bailroad  Rente  from  the  Mississippi  to  the  Paclflo  Ocean,  we  are 
almost  wholly  indebted  for  this  Geological  and  Topographical  Sketch. 
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the  American  Eiver,  one  of  the  tributaries,  with  the  Sacramento, 
and  on  the  eastern  bank  of  the  latter  river,  and  southern  side  of 
the  former,  lies  the  city  of  Sacramento.  The  built  portion  of  the 
city  occupies  an  area  of  about  a  mile  square,  fronting  on  the  Sacra- 
mento River,  and  is  in  lat.  38^  84'  41''  N.,  long.  121°  27'  44"  W., 
at  an  elevation  of  about  forty  feet  above  the  sea.  The  corporate 
limits,  however,  embrace  an  area  of  nearly  two  and  a  half  miles 
square,  in  which  streets  of  eighty  feet  width  are  laid  out  at  right 
angles,  forming  blocks  of  three  hundred  and  twenty  feet  square* 
About  one-third  of  the  site  of  the  city  is  an  alluvial  bed,  formed 
by  the  tulare^  or  swamp  lands,  which  extend  over  a  large  portion 
of  the  valley  bordering  on  the  river,  and  has  been  subject  to  over- 
flow until  the  building  of  the  levee.  Some  portions  are  still  unre- 
covered,  viz.,  Sutter  Lake,  on  the  northwest  corner  of  the  city,  and 
several  sloughs  near  the  American  Biver.  A  bed  of  indurated 
clay  and  gravel  forms  the  surface  of  the  remaining  portion  of  the 
site,  which  mostly  lies  on  its  eastern  side,  and  rises  into  a  ridge, 
elevated  about  fifty  feet,  crossing  the  city  diagonally.  At  the 
western  base  of  this  ridge  the  remains  of  a  slough  are  found,  which, 
it  would  seem,  at  one  period,  carried  off  the  waters  of  the  Ame- 
rican Biver,  and  discharged  them  into  the  Sacramento,  below  the 
city.  A  bed  of  quicksand,  on  a  substratum  of  gravel  and  boulders, 
appears  to  underlie  the  bottom  lands  of  the  city,  but  whether  this 
formation  extends  under  the  ridge  and  gravelly  districts  is  as  yet 
undetermined. 

Water  can  readily  be  obtained  from  wells  in  any  part  of  the 
city — ^its  level  appears  to  rise  and  fall  with  that  of  the  river.  The 
quality  of  the  water  differs  considerably  at  short  distances  apart ; 
in  some  places  it  has  a  milky  appearance  and  alkaline  taste,  ren- 
dering it  unfit  for  use ;  while  in  others  it  is  perfectly  good,  or 
slightly  sulphurous.  Biver  water,  however,  is  used  for  the  most 
part  by  the  inhabitants,  and  is  supplied  by  means  of  large  open 
reservoirs,  into  which  it  is  pumped  by  a  steam  engine,  and  with 
which  are  connected  iron  pipes  laid  through  most  of  the  streets. 
The  supply  pipes  are  of  lead,  from  the  use  of  which  no  injury  to 
health  results;  a  sufficient  quantity  of  the  sulphates  of  lime  and 
magnesia  being  present  to  cause  a  coating  of  insoluble  sulphate  of 
lead  to  be  formed  in  the  inner  surface  of  the  pipes. 

On  the  first  settlement  of  the  city,  the  low  lands  were  covered 
with  scattered  oaks  and  sycamore,  particularly  on  the  borders  of 
the  sloughs,  which,  being  choked  up,  formed  ponds,  whose  stagnant 
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waters  nourished  a  loxariant  growth  of  tuU,  a  species  of  bulrush. 
The  upper  lauds  were  covered  during  the  spring  and  early  summer 
with  au  abundant  crop  of  the  wild  flowers  of  the  plains ;  while 
later  in  the  season  they  assumed  the  dry,  parched  appearance  pecu- 
liar to  the  autumn  of  California. 

The  drainage  of  the  city  is  very  imperfect — the  surface  level 
presenting  three  different  elevations :  the  northern,  southern,  and 
central.  The  northern  is  irregular,  and  exhibits  at  and  around 
Sutter  Lake  the  lowest,  and  at  the  public  square  the  highest  level. 
The  central  portion  embraces  I,  J,  K,  L,  and  Front  streets,  which, 
with  the  intersecting  streets,  have  been  raised  to  a  level  with  the 
square,  above  the  highest  water-mark  yet  known.  The  southern  sec- 
tion embraces  all  south  of  L  street,  and  is  in  some  points  not  only 
so  much  lower  than  the  artificial  height,  to  which  the  three  main 
streets  of  the  city  have  been  raised;  but  through  a  great  part  of  its 
extent  is  a  slough,  into  which  the  water  of  the  Sacramento  Biver 
formerly  backed  up,  at  a  high  stage  of  the  river,  from  below  Sutter- 
ville — which  slough  is  supposed  to  have  once  been  the  bed  of  the 
American  Biver.  Into  this  lower  part  most  of  the  city  is  drained, 
and  as  the  water  is  hemmed  in  by  the  B  street  levee,  it  here  accu- 
mulates, and  can  only  escape  by  evaporation. 

BBSUMfe. — ^From  the  study  of  medical  topography  with  reference 
to  autumnal  fever  in  the  great  Mississippi  Valley,  we  find,  accord- 
ing to  Dr.  Drake,  that  it  is  a  safe  generalization  to  conclude  that, 
all  other  circumstances  being  equal,  fever  prevails  most  where  the 
amount  of  organic  matter  is  greatest,  and  least  where  it  is  least. 
In  valleys,  where  it  is  washed  down  from  the  hills,  and  deposited 
with  the  debris  of  rocks,  this  substance  rapidly  augments  itself  by 
promoting  more  luxurious  crops  of  vegetation.  Whereas  in  the 
pine-lands  of  our  southern  Atlantic  States,  it  is  small  in  quantity 
from  the  sandiness  of  the  surface,  just  as  it  is  in  our  desert  lands, 
where  the  fever  is  unknown. 

Now,  with  respect  to  the  Sacramento  valley,  we  find  the  amount 
of  organic  matter  very  different  in  dififerent  parts,  for  its  produc- 
tion depends  on  the  fertility  of  the  soil,  on  temperature  and  mois- 
ture. Where  these  elements  are  all  present,  as  in  the  neighborhood 
of  our  rivers,  sloughs,  and  overflowed  lands,  and  their  agency  is 
not  counteracted  by  a  growth  of  tuW  or  other  vegetation — there 
we  always  find  more  or  less  of  fever  every  year ;  indeed,  it  is  an 
endemic  of  such  localities.    Especially  do  we  find  the  disease  most 
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constant  along  those  river-courses,  whose  tarbid  waters,  being  con- 
fined in  the  dry  season  within  narrow  bounds,  leave  a  great  part 
of  their  channels  uncovered,  and  thus  expose  an  immense  amount 
of  deposit  brought  down  from  the  washings  of  the  auriferous  soil — 
as  the  Yuba,  the  Feather,  and  the  American  Eivers,  and  their  tri- 
butaries. There  are,  however,  regions  of  our  valley  where  the 
loose  upper  stratum  consists  chiefly  of  the  dSbris  of  rocks  beneath, 
or  of  the  deposits  of  the  debris  of  other  rocks  spread  over  the  sur- 
face by  ancient  inundations,  and  likewise  tracts  in  which  the  rocks 
themselves  appear  at  the  surface.  Here,  owing  to  the  rolling  cha- 
racter of  the  surface,  and  the  general  declivity  of  the  land,  the 
organic  matters  are  washed  off  by  the  rains  of  winter,  into  the 
innumerable  ravines  and  channels  of  creeks  and  rivers  with 
which  the  face  of  the  country  is  diversified,  and  which  becoming 
dried  up  in  summer,  the  whole  region  has  remained  perfectly 
healthy.  Since,  however,  the  introduction  of  water  for  mining 
purposes — the  digging  of  ditches,  the  building  of  dams,  and  the 
establishment  of  large  reservoirs — we  find  these  very  regions  sub- 
jected to  the  disease;  and  this,  too,  we  find  to  be  in  perfect  accord- 
ance with  all  that  has  been  observed  in  every  part  of  the  globe, 
where  intermittents  prevail.  For  it  appears  necessary  to  the  pro- 
duction of  the  efficient  cause,  be  it  malaria,  or  whatever  we  please 
to  term  it,  that  there  should  be  a  surface  capable  of  absorbing 
moisture,  and  this  surface  should  be  flooded  and  soaked  with 
water,  and  then  dried:  and  the  higher  the  temperature,  and  the 
quicker  the  drying  process,  the  more  powerful — more  powerful 
probably  because  more  plentiful — is  the  effect.  Hence  the  conclu- 
sion is  legitimate,  that  decaying  organic  matter  brought  and  de- 
posited in  various  directions,  in  a  condition  and  under  circum- 
stances most  favorable  to  decomposition,  has  been  instrumental  in 
occasioning  the  late  epidemic  in  California.  As  to  the  mode  in 
which  this  decaying  organic  matter  co-operates  with  the  other 
essentially  necessary  conditions,  heat  and  moisture,  in  the  produc- 
tion of  the  morbific  effect,  we  have  no  positive  knowledge,  nor 
would  the  discussion  of  the  various  hypotheses  that  have  been 
framed  in  relation  thereto,  inure  to  any  practical  good.  It  may 
supply  the  material  out  of  which  a  poisonous  gas  is  formed,  as 
maintained  by  some,  or  it  may  prove  a  nidus  or  hot-bed,  for  ani- 
malcules, or  vegetable  germs,  according  to  the  theories  of  others. 
In  either  case  we  know  the  conditions  that  are  necessary  to  give 
it  efficiency.    As  long  as  these  conditions  co  exist,  certain  effects 
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are  produced;  interrupt,  counteract  their  co-efficiency,  and  the 
probability  is  we  may  never  afterward  hear  of  such  another  wide- 
spread epidemic  as  we  have  been  studying  in  its  etiology. 

Modifying  and  Ameliorating  Oircumstances, — From  the  foregoing 
cursory  examination  of  the  conditions  under  which  autumnal  fever 
has  been  developed  in  California,  we  hasten  on  to  a  farther  consi- 
deration of  some  of  the  circumstances  and  peculiarities  attendant 
on  its  appearance  here,  and  which  have  also  been  found  by  expe- 
rience everywhere  capable  of  controlling  its  evolvement  or  produc- 
tion. 

Cities  and  large  towns,  it  is  well  known,  seldom  suffer  from 
autumnal  fever,  and  are  to  be  considered  as  in  some  degree  pre- 
senting opposite  conditions  to  a  sparsely  settled  country.  As  the 
buildings  extend  out,  and  the  closely  inhabited  portions  expand, 
and  by  so  doing  lessen  the  area  of  humid  and  exposed  soil,  the 
disease  recedes.  The  medical  history  of  New  York,  BuflFalo,  Au- 
burn, Syracuse,  Philadelphia,  Charleston,  Savannah,  Louisville, 
etc.,  illustrates  this.  The  statements  of  Professor  Yandell,  relative 
to  the  last  named  city,  are  so  apposite,  that  we  cannot  refrain  from 
quoting  them  in  confirmation  of  our  remark. 

"The  rock,  of  which  the  subsoil  is  composed,  forms  a  surface 
remarkable  for  its  evenness ;  and  the  soil  which  it  produces,  as  it 
crumbles  under  the  action  of  the  air,  frost,  and  water,  is  peculiarly 
retentive  of  moisture.  Ponds  and  slushes  are  abundant  wherever 
the  black  slate  constitutes  the  surface  rock.  The  first  houses 
erected  at  the  fall,  were  built  in  the  midst  of  ponds.  Louisville, 
while  it  stood  amid  its  ponds,  was  regarded  as  one  of  the  most 
sickly  towns  in  the  valley  of  the  Mississippi.  It  was  commonly 
called  the  *  graveyard  of  the  west.'  Intermittent  fever  was  a  regu- 
lar annual  visitant,  and  occasionally  a  form  of  bilious  fever  pre- 
vailed, rivalling  yellow  in  malignity,  and  threatening  to  depopulate 
the  town.  The  ponds  have  all  disappeared — the  streets  have  gene- 
rally been  paved,  and  though  the  grading  is  defective,  and  can 
never  be  as  effectual  for  drainage  as  it  might  be  rendered  on  a  less 
even  surface,  still  it  is  such  as  to  carry  off  the  rains  into  the  river, 
and  the  ditches  south  of  the  city.  The  only  parts  of  Louisville 
(now)  obnoxious  to  the  charge  of  unhealthfulness,  are  its  suburbs." 

Now,  with  regard  to  Sacramento,  whatever  of  reason  there  may 
be  in  the  opinion  formerly  advanced  by  us,  and  alluded  to  in  our 
report  last  year,  that  the  so-called  cholera  of  1852,  when  the  city 
VOL.  xn.— 8 
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was  in  a  transition-stage  between  country  and  a  filthy,  ill-condi- 
tioned town,  traversed  in  all  directions  by  sluggish,  stagnant 
sloughs,  was  nothing  more  than  a  highly  malignant  form  of  iau- 
tumnal  fever,  there  certainly,  since  a  better  order  of  things  obtains, 
has  not  been  witnessed,  to  the  best  of  our  knowledge,  a  single  case 
of  malignant  fever  within  the  city  proper.  All  of  the  cases  here 
met  with  during  the  past  season  have  been  of  the  simple  intermit- 
tent variety,  originating  in  the  suburbs,  and  especially  in  that  por- 
tion bordering  on  the  American  Biver ;  while  those  cases  brought 
here  for  medical  treatment  from  different  parts  of  the  surrounding 
country,  have  presented,  for  the  most  part,  the  same  or  similar 
features. 

That  this  modification,  or  mitigation,  of  the  grave  forms  of  au- 
tumnal fever  formerly  met  with  is  attributable,  in  a  great  measure, 
to  the  agency  of  similar  sanitary  measures  to  those  just  alluded  to, 
respecting  Louisville  and  other  cities,  will,  we  think,  not  be  ques- 
tioned by  any  one  at  all  acquainted  with  the  relative  condition  of 
the  city  then  and  now.  In  addition  to  the  raising  of  the  streets 
with  sand  above  high-water  mark,  the  filling  up  and  damming  of 
the  sloughs  against  the  ingress  of  water  from  the  river,  and  the 
extensive  building  of  houses,  which  intercept  the  action  of  the  sun 
in  low  parts,  there  has  been  a  very  general  cultivation  of  shrub- 
bery, and  plantation  of  shade  and  fruit  trees  in  the  streets  and 
gardens.  From  what  has  been  observed  respecting  the  protective 
power  of  trees  and  forests  against  malarious  diseases,  we  cannot 
doubt  that  this  extensive  arboriculture  has  exercised  a  powerfully 
controlling  influence. 

Besides  shielding  from  the  solar  rays  the  humid  surface  of  the 
earth,  trees  have  been  supposed,  from  the  time  of  Pliny,  to  absorb 
insalubrious  exhalations.  Their  beneficial  efiects  are,  we  think,  to 
be  accounted  for  in  this  way  more  reasonably  than  by  the  obstacle 
or  mere  physical  obstruction  they  offer,  like  a  fence  or  wall,  as 
conjectured  by  Lancisi  and  others.  "  This  opinion,"  says  Dr.  R.  La 
Boche  (who  has  done  so  much  to  elevate  the  character  of  American 
medical  literature),  in  his  erudite  treatise,  controverting  the  sup- 
posed connection  of  pneumonia  with  autumnal  fever,  and  to  which 
we  are  indebted  for  many  of  the  facts  and  arguments  here  adduced, 
"this  opinion  has,  to  a  certain  extent,  received  the  sanction  of 
Thouvenelle,  Copland,  and  other  modern  writers ;  and  its  correct- 
ness is  rendered  probable  by  the  results  of  certain  experiments 
made  long  ago,  and  repeated  more  recently  to  ascertain  the  fact." 
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"  Plants,"  says  Julia  de  Fontenelle,  "  which  Priestley  had  inclosed 
in  glass  jars  filled  with  vitiated  air,  continued  to  thrive,  and,  at 
the  end  of  a  few  days,  this  air  had  become  as  pure  as  that  of  the 
surrounding  atmosphere."  A  more  recent  writer.  Dr.  Lewis,  of 
Mobile,  adverting  to  the  subject,  remarks:  "It  is  the  generally 
received  opinion,  that  living  vegetation  protects  the  human  system 
from  the  deleterious  effects  of  malaria;  and  reasoning  by  analogy, 
it  would  appear  that  experiments,  made  by  scientific  men,  have 
satisfactorily  explained  the  mutual  dependence  of  the  animal  and 
vegetable  kingdoms  on  each  other  for  support.  It  has  been  ascer- 
tained that  if  air,  rendered  pernicious  by  respiration,  be  confined 
in  a  bottle  into  which  some  green  plant  has  been  introduced,  and 
exposed  to  the  action  of  the  sun,  the  carbonic  acid  will  be  absorbed 
and  the  air  restored  to  ita  original  condition.  The  putrefaction  of 
animal  matter  and  the  decomposition  of  vegetable  substances  would 
cause  a  sufficiency  of  carbonic  acid  vapor,  when  united  with  atmo- 
spheric air,  to  destroy  every  living  being,  were  it  not  for  this  wise 
provision  of  nature.  This  gas,  which  is  poisonous  to  the  human 
as  well  as  animal  species,  is  a  source  of  nutriment  to  every  variety 
of  plant ;  and  thus,  it  would  appear,  exercises  a  benign  influence 
in  protecting  men  from  the  deleterious  effects  of  poisonous  vapors." 
"And  if  the  effect,"  remarks  La  Boche,  "  is  obtained,  so  far  as 
regards  one  species  of  poisonous  vapor,  it  may  be  equally  so  in 
reference  to  that  giving  rise  to  fever." 

Many  facts  could  here  be  collected,  if  the  limits  assigned  to  this 
report  did  not  restrict  us,  to  show  that  certain  trees  and  vegetable 
productions,  growing  in  damp,  swampy,  and  malarial  countries, 
possess  the  property  of  disinfecting  them.  The  Delta  of  the  Missis- 
sipppi,  from  the  latitude  of  New  Orleans  down  to  the  Gulf  of 
Mexico,  and.  west  of  the  city,  to  its  termination  on  the  further  side 
of  Bayou  Teche,  abounds  in  lakes,  and  is  traversed  by  a  great 
number  of  small  bayous.  Herein  are  included  the  fine  and  flourish- 
ing settlements  of  the  La  Fourche,  the  Teche,  and  the  Attakapas,  all 
of  which  appear  to  be  as  little  affected  with  autumnal  or  yellow  fever 
as  the  Mississippi  coast  above  the  city.  Nearly  the  whole  surface  of 
many  of  these  bayous,  and  a  considerable  surface  of  many  of  these 
lakes,  are  covered  in  a  greater  or  less  degree  with  a  great  number 
of  aquatic  plants,  both  phaenogamous  as  well  as  cryptogamous; 
but  more  especially  with  a  large  flowering  plant,  known  by  bota- 
nists under  the  name  of  Jussieua  grandiflora,  which  grows  three  or 
four  feet  above  the  surface  of  the  water,  and  gives  the  fallacious 
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appearance  of  a  natural  meadow.  To  the  influence  of  this  plant 
Dr.  Cartwright  has  ascribed  the  immunity  of  the  region  of  country, 
where  it  grows,  from  fever ;  and  adds,  "  I  could  find  no  other  cause 
for  the  remarkable  purity  of  the  stagnant  water  in  the  lagoons, 
swamps,  lakes,  and  bayous  of  Lower  Louisiana.  *  *  *  North  of  the 
region  where  the  Jussieua  grandiflora  flourishes,  there  is  the  same 
kind  of  alluvial  soil,  formed  by  depositions  of  the  identical  rivers 
which  form  the  soil  of  Lower  Louisiana ;  yet  stagnant  water,  in 
hot  weather,  becomes  exceedingly  impure,  beyond  the  limits  in 
which  the  plant  under  consideration  is  found.  The  soil,  therefore, 
cannot  occasion  the  purity  of  the  water  of  lower  Louisiana,  because 
the  same  kind  of  soil,  a  little  further  north,  has  not  the  same  effect. 
I  think  it  may  be  fairly  inferred,  therefore,  that  the  aquatic  plant 
consumes  or  feeds  upon  those  substances  which,  in  other  situations, 
corrupt  and  vitiate  stagnant  waters  in  a  warm  climate." 

It  is  not  important  to  the  point  in  view  to  know  positively 
whether  the  healthfulness  of  the  country  just  considered  is  due 
exclusively  to  this  plant.  The  experiments  of  Lieut.  Maury  with 
the  sunflower  (Helianthus)  go  to  show  that  other  plants  possess  the 
same  disinfectant  property  in  malarial  regions.  But  we  allude 
more  especially  to  the  circumstance  because  of  its  relation  to 
another  fact  of  the  same  import  in  California.  We  have  seen  in 
our  topographical  sketch  that  the  borders  of  the  draining  streams 
of  the  Sacramento  Valley,  especially  near  their  point  of  exit,  are 
marshy  and  overgrown  with  a  wide  expanse  of  tuU.  This  species 
of  bulrush  is  very  luxuriant,  often  attaining  the  height  of  eight  to 
ten  feet,  and  seldom  less  than  six  feet.  It  literally  covers  the 
swampy  lands,  and  particularly  all  that  extensive  delta  (as  may  be 
seen  on  the  accompanying  topographical  map),  formed  by  the  union 
of  the  San  Joaquin  and  Sacramento  Bivers,  before  finding  their 
i^ay  into  Suisun  Bay,  at  a  break  in  the  coast  range.  So  far  as 
our  information  extends,  these  tularin  or  m&rshy  lands,  are  exempt 
from  malarial  diseases. 

A  remarkable  fact,  and  specially  worthy  of  insertion  in  this 
place,  is  one  recorded  in  Sullivan's  visit  to  Ceylon.  "A  large 
fresh-water  lagoon,  of  a  most  green,  slimy,  tropical  appearance, 
producing  in  abundance  a  lotus  of  almost  Victoria  Begia  magnifi- 
cence, stretches  away  to  the  back  of  the  fort,  and  around  are  situ- 
ated the  bungalows  of  many  of  the  Colombo  merchants.  The 
propinquity  of  this  lake  would,  in  any  other  tropical  country,  be 
considered  as  insuring  a  considerable  amount  of  fever  to  the  neigh- 
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borhood ;  in  fact,  I  doubt  whether  any  advantage  would  induce  a 
West  Indian  to  locate  in  such  a  position. 

^'  However,  in  the  matter  of  climate,  Ceylon  stands  per  se,  and 
offers  a  total  antithesis  as  regards  the  healthiness  of  certain  districts 
of  most  other  tropical  countries.  Whilst  the  vicinity  of  tanks  and 
lagoons  of  the  most  fetid  and  aguish  character  is  perfectly  healthy, 
that  of  rivers  is  equally  deadly.  The  apparent  contradiction  of  the 
usual  laws  of  nature  is  accounted  for  by  two  reasons.  The  tanks 
are  covered  with  various  kinds  of  aquatic  plants,  which,  by  a  kind 
Providence,  are  made  to  serve  not  only  as  filterers  and  purifiers  of 
the  water  itself,  but  even  as  consumers  of  a  considerable  portion 
of  the  noxious  exhalations  that  would  otherwise  poison  the  neigh- 
borhood. The  banks  of  the  river,  on  the  contrary,  are  rife  with 
fever;  the  cause  assigned  is,  that  during  the  rainy  seasons  they 
swell  to  a  great  size,  and  collect  the  vegetable  matter  of  a  large 
extent  of  country;  but  owing  to  the  rapidity  with  which  they  fall 
at  the  commencement  of  the  dry  season,  aqd  the  winding  and  intri- 
cate nature  of  their  course,  the  streams  are  unable  to  clear  them- 
selves, and  this  accumulation  is  left  to  decay  in  its  bed  and  infest 
the  surrounding  country.  There  exists  also  another  reason,  the 
beds  of  the  Ceylon  rivers  are  almost  invariably  composed  of  sand, 
and  the  stream,  instead  of  sweeping  down  the  decomposed  vegeta- 
ble matter  it  holds  in  its  waters,  as  must  be  the  case  in  hard-bedded 
rivers,  percolates  through  the  sand,  leaving  the  poisonous  matter  on 
the  surface  exposed  to  the  burning  rays  of  the  tropical  sun."  As 
correlative,  and  calculated  likewise  to  establish  the  protective  power 
of  trees  also  against  malaria,  we  would  mention  in  this  connection 
another  fact  that  once  came  within  our  own  personal  observation : 
Some  twenty  years  ago,  the  streets  of  Charleston,  S.  C,  were  cha- 
racterized by  a  very  general  growth  of  old  umbrageous  Pride  of 
India  trees  (Melia  Azedarach),  whose  cleanly  verdure,  free  from, 
because  poisonous  to,  insects,  was  as  refreshing  to  the  sight  as  the 
shade  was  grateful  to  the  feelings,  during  the  almost  tropical  heat 
of  the  summer  months.  But  with  the  influx  of  northern  merchants 
and  Yankee  enterprise  came  also  the  spirit  of  innovation,  and  this 
beautiful  feature  of  one  of  our  oldest  southern  cities  was  doomed 
to  eradication  by  an  ordinance  of  the  City  Fathers. 

The  very  first  autumn  after  the  extermination  of  the  shade-trees, 
the  city,  which  had  for  many  years  enjoyed  a  perfect  immunity 
from  yellow  fever,  was  afflicted  with  one  of  the  most  severe  epi- 
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demies,  and  has  been  more  or  less  subject  ever  since  to  an  occa- 
sional return  of  the  disease. 

A  distinguished  natural  philosopher,  Ghangeux,  inferred  from 
the  results  of  his  experiments,  that  the  action  of  trees,  and  living 
vegetation,  in  the  production  of  the  effect  under  consideration,  is 
twofold.  "  Plants,"  he  says,  "  whether  odoriferous  or  inodoriferous, 
give  issue  to  emanations  which,  when  mixed  with  poisonous  vapors, 
exhaling  from  marshy  or  damp  soils,  neutralize  their  pernicious 
influence.  But  the  former  exercise  a  greater  effect  through  means 
of  the  neutralizing  process  than  by  the  power  of  absorption  just 
mentioned ;  their  emanations  mixing  with  the  air  we  breathe,  and 
correcting  its  deleterious  properties  by  virtue  of  the  particular 
qualities  with  which  they  are  endowed.  The  second  class,  the  in- 
odoriferous,  on  the  other  hand,  act  more  evidently,  through  means 
of  their  power  of  absorption  than  of  the  neutralizing  property  of 
their  emanations,  and  remove  from  the  air  the  vapors  by  which  it 
is  contaminated." 

Senebier,  in  his  PhysiohgU  Vegetale^  and  other  expert  observers, 
ascribe  the  disinfection  not  to  the  absorption  by  trees  and  other 
vegetable  productions  of  the  gaseous  poison  floating  in  the  atmo- 
sphere of  malarial  localities,  but  to  the  purification  of  such  an 
atmosphere  through  means  of  the  large  supply  of  oxygen  obtained 
from  living  plants,  and  the  neutralizing  agency  of  that  gas  on  the 
mephitic  particles  it  meets  with  in  insalubrious  places.  As  to  the 
manner  in  which  the  oxygen  thus  produced  destroys  or  prevents 
the  elaboration  of  the  malarial  poison.  La  Boche,  whose  opportuni- 
ties for  such  investigations  appear  to  have  been  ample,  says,  some 
difference  of  opinion  exists.  The  most  recent  writer  on  this  sub- 
ject, accessible  to  us,  is  M.  Carri^re,  who,  in  his  excellent  work, 
Le  GKmat  de  Vltalie  sous  le  Rapport  Hygiinique  et  Medical^  adopts, 
it  seems,  the  views  of  Chevreul  and  Fontaine,  in  relation  to  the 
formation  of  the  febriflc  poison  through  means  of  the  action  of 
organic  matter  on  the  sulphates  contained  in  the  earth,  or  in  water 
with  the  aid  of  the  oxygen  derived  from  the  former.  According 
to  Garriere,  the  leaves  of  plants  and  of  trees,  as  well  as  the  green 
substances  that  cover  the  soil,  are  all  inexhaustible  sources  of  oxy- 
gen, which  is  so  important  to  sustain  life  and  preserve  health.  This 
fluid,  thus  furnished,  offers  an  obstacle  to  the  action  of  organic 
matter.  If  the  latter  acts  chemically  on  the  sulphates,  the  other, 
in  its  turn,  reacts  on  those  compounds,  and  from  the  double  antago- 
nistic action  thus  produced,  a  state  of  equilibrium  advantageous 
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to  the  purity  of  the  air,  and  the  salubrity  is  re-established.  Hence, 
to  cover  the  fields,  the  borders  of  marshes,  indeed,  the  whole  extent 
of  the  soil,  with  an  abundant  vegetation,  is  to  place  on  the  surface 
of  insalubrious  regions  a  reparative  apparatus  of  the  greatest  power. 

But  whatever  may  be  the  way  in  which  trees  and  other  living 
vegetable  productions  operate  in  counteracting  or  neutralizing  toxi- 
cal agents,  floating  in  the  air,  it  is  a  generally  conceded  fact,  that 
they  do  exercise  a  powerful  influence  in  promoting  the  salubrity  of 
malarial  localities,  and  hence  their  plantation  becomes  an  import- 
ant part  of  agricultural  economy.  In  urging,  therefore,  attention 
to  their  general  cultivation,  we  cannot  do  better  than  condense  the 
following  remarks  in  relation  thereto,  from  the  work  of  M.  Carriere, 
just  quoted,  which  are  as  applicable  to  California  as  to  Italy : — 

Dry  soils  should  be  covered  with  those  trees  which  resist  the 
wind,  and  grow  on  the  sides  of  mountains,  as  the  oak  and  all  its 
varieties.  The  willow,  laurel,  Ac,  will  suit  best  the  humid  parts  of 
the  plains.  The  culture  of  the  pine,  which  contributes  so  much  to 
the  decoration  of  the  peninsular  landscape,  as  well  as  of  all  ever- 
green trees,  deserves  much  more  attention  than  it  receives.  But 
this,  as  it  were,  aerial  vegetation  does  not  alone  suffice.  There  is 
another  species  of  vegetation  which  must  not  be  forgotten  because 
it  creeps  over  the  soil  and  mixes  with  the  waters,  It  is  necessary 
that  the  means  for  the  production  of  oxygen  should  be  spread 
wherever  this  fluid  can  act,  down  even  in  the  lowest  places,  wher- 
ever chemical  elaboration  is  at  w6rk.  The  cereals  cover  the  whole 
extent  of  the  meadows  (maremmes)^  especially  in  the  Roman  States. 
But  the  harvest  leaves  the  earth  exposed,  during  the  hot  season,  to 
the  solar  rays.  It  is  unnecessary  to  observe  that  this  condition 
favors  the  development  of  miasmata,  and  gives  power  to  epidemics 
— for  it  is  well  known  that  the  fevers  of  autumn  are  the  most 
grave.  Hence  it  is  apparent  that  some  other  culture  than  that  of 
the  cereals  would  be  more  favorable  to  salubrity.  If  the  vine,  for 
example,  was  spread  over  the  plains,  as  is  practised  in  the  South  of 
France,  the  soil  would  be  protected  until  late  in  the  autumn ;  for 
the  vine  preserves  its  leaves  until  after  the  maturation  of  the  grapes. 
In  cultivating  it  for  this  object,  a  predominance  must  be  given  to 
the  green  expansion,  or,  in  other  words,  to  the  productive  apparatus 
of  oxygen.  In  Italy,  especially  in  the  environs  of  Naples,  this  end 
is  obtained  by  marrying,  as  it  were,  the  vine  to  the  willow,  to 
the  young  elms,  or  to  other  kinds  of  trees,  and  thus  prolonging 
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the  stems  or  main  stalks  {lea  ceps)  by  the  multiplioation  of  their 
points  of  support.^ 

Besides  these  means,  and  in  order  the  more  efTectaally  to  sub- 
serve the  cause  of  health,  it  would  be  advantageous  to  spread  the 
sedge  {carex)  and  other  allied  plants  on  the  margins  and  in  the  beds 
even  of  the  watercourses  and  canals,  as  well  as  on  the  dry  land. 
Plants  of  this  genus,  it  is  well  known,  succeed  everywhere  in  adapt- 
ing themselves  to  places  which  present  the  most  opposite  conditions. 
By  these  means  a  product  of  oxygen  would  be  gained,  and  stagnant 
water  and  currents,  with  boggy  margins,  which  stand  so  mach  in 
need  of  this  gas,  would  not  degenerate  under  the  influence  of  the 
chemical  decomposition  of  which  they  are  the  seat. 

But  the  plantation  of  trees  and  shrubbery  and  the  general  culti- 
vation of  the  surface  are  not  the  only  modifying  or  ameliorating 
circumstances  attending  the  improved  salubrity  of  Sacramento,  nor 
are  these  the  only  means  of  putting  a  stop  to  or  mitigating  the 
prevalence  of  fever  or  disease. 

*  That  snoh  system  of  oaltlvating  the  grape  in  CaliforniA  is  qaite  feasible,  and 
can  readily  be  carried  ont  in  practice,  the  following  extract  from  the  Sacramenip 
Daily  Union  of  the  22d  Febmarj,  1859,  seems  to  establish : — 

"  It  is  generally  conceded  that  the  citizens  of  our  State  haye  done  more  this 
season,  in  the  way  of  planting  grape-vines,  than  in  any  previons  year.  Althongh 
the  results  will  not  be  made  manifest  in  the  production  of  a  crop  immediately,  yet 
the  prospect  is  encouraging,  in  view  of  the  successful  development  of  the  capabi- 
lities of  our  soil  and  an  eventual  supply  of  all  our  wants  in  this  respect.  Soil, 
suitable  for  the  cultivation  of  the  grax>e,  is  not  confined  to  the  valleys  and  plains 
of  California,  but  may  be  found  in  every  mining  county  of  the  State,  and  as  ex- 
tensive as  the  area  of  our  gold  fields.  Indeed,  it  has  been  remarked  that  the 
grape  raised  on  the  sunny  side  of  our  mining  hills  is  sweeter  and  more  luscious, 
and  produces  a  wine  of  more  exquisite  flavor,  than  the  celebrated  Los  Angeles  or 
Sonoma  grape ;  or,  in  other  words,  the  latter  grape  is  essentially  improved  in  taste 
by  being  transplanted  to  favorable  localities  in  the  mountain  region.  To  such  an 
extent  has  the  grape  been  cultivated  in  the  mining  country,  that  individuals  hare 
already  commenced  the  manufacture  of  wine  for  the  market,  although  they  find  a 
ready  sale  for  a  large  portion  of  the  grape  crop  in  their  immediate  vicinity.  On 
this  subject  we  append  the  following  remarks  from  the  Coloma  Times : — 

"  The  adaptability  of  our  soil  and  climate  for  the  successful  cultivation  of  the 
grape  is  becoming  more  and  more  apparent.  Only  a  few  yean  ago  it  was  thought 
that  the  southern  portion,  only,  of  our  State  was  adapted  to  its  cultivation.  Bz- 
periments,  however,  have  proved  that  grapes  of  as  fine  size  and  of  equal  or  better 
flavor  can  be,  and  are  now,  grown  in  the  central  and  northern  portions  of  the  State 
than  in  the  southern.  In  the  mining  counties,  the  grape  culturists  have,  as  a 
general  thing,  had  no  diflloulty  in  disposing  of  their  fruit ;  but  now  there  an  to 
many  who  have  turned  their  attention  to  this  business,  they  wiU  have  to  go  into 
the  manufacture  of  wine  in  order  to  use  up  their  crops." 
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It  18  well  known  that  since  the  spriDg  of  1854,  up  to  the  begin- 
ning of  the  present  rainy  season,  there  has  been  a  considerable 
deficit  in  the  annual  average  amount  of  rain  in  California;  in  fact, 
we  may  say  that  the  four  years  prior  to  1868  have  constituted  one 
long  season  of  drought.  Consequently,  little  or  no  stagnant  water 
has  remained  in  the  sloughs  or  low  places  of  the  city,  to  pollute 
the  vapor  absorbed  therefrom  in  the  atmosphere,  as,  it  is  presuma- 
ble, has  been  the  case  during  the  last  year,  from  the  half-drained 
canals  and  reservoirs  in  the  sickly  districts.  The  efiects,  thus  re- 
sulting from  industrial  as  well  as  accidental  causes,  correspond 
precisely  with  the  beneficial  results  obtained  everywhere  upon  the 
draining  of  marshes,  and  the  filling  up  of  ditches  and  other  exca- 
vations, remarkable  examples  of  which  are  on  record.  We  might 
here  dwell -on  the  beneficial  results,  adduced  by  La  Boche,  of  drain- 
ing in  Italy,  Tuscany,  France,  and  elsewhere,  as  well  as  on  the 
effects  produced  by  the  covering  of  the  marshy  margins  of  river 
shores  by  sarid^  inundations,  as  observed  on  the  borders  of  the 
Baltic,  in  Holland,  in  Africa,  &c.,  and  particularly  on  the  well-known 
case  of  the  Goodwin  Sands,  in  which,  while  the  usefulness  of  the 
land  was  destroyed,  the  salubrity  of  the  vicinity  was  firmly  esta- 
blished. We  might  also  point  out  those  instances  in  which  the 
infection  of  a  locality  has  been  remedied  by  covering  the  focus  of 
exhalation  with  earth,  as  was  done  in  Grallipolis  in  1796.  But 
there  are  other  considerations  pressing  upon  our  attention,  and 
which  will  absorb  all  the  time  we  can  appropriate  at  present  to  this 
report. 

In  the  foregoing  remarks  we  have  called  attention  to  the  salutary 
effects  of  perfect  drainage,  and  of  filling  in,  building  up,  and  other- 
wise protecting  by  trees  and  vegetation,  low  and  humid  places 
against  the  action  of  the  solar  rays,  as  exemplified  in  the  sanatory 
condition  of  Sacramento.  We  now  appeal  to  the  past  history  of 
the  same  city,  as  affording  one  of  the  many  instances  on  record,  in 
which  places,  heretofore  insalubrious,  have  been  rendered  otherwise 
by  being  thoroughly  washed,  as  it  were,  through  the  agency  of  a 
freshet,  or  an  inundation,  which  carries  off  all  substances  suscepti- 
ble of  decomposition,  and  leaves  in  their  stead  a  deposit  of  innocu- 
ous materials. 

In  the  report  of  last  year,  already  referred  to,  we  mentioned  the 
extraordinary  freshet  that  was  precipitated  from  the  mountains  and 
hills  of  California  upon  Sacramento,  on  the  2d  April,  1858 ;  the 
diluvial  effect  of  which  was  increased  by  the  sudden  melting  of 
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the  snows  above.  For  a  long  time  after  the  subsidence  of  the 
waters,  the  inhabitants  lived  in  filth  and  discomfort,  and  the  sur- 
face of  the  ground  everywhere  was  covered  with  mud  and  river 
deposit.  Everybody  predicted  unusual  sickness,  but,  to  the  as- 
tonishment of  all,  the  city  of  Sacramento,  which  was  notoriously 
unhealthy  prior  to  this  period,  has  ever  since  maintained  the  high 
character  it  now  enjoys  for  salubrity,  and  which  is  incontestably 
established  by  the  mortuary  tables  already  referred  to. 

In  turning  to  the  Trcuisaciions  of  the  Pennsylvania  State  Medical 
Society,  we  find  analogous  instances  recorded  of  fioods  with  like 
results.  Prior  to  September,  1850,  intermittent  fever  prevailed  to 
a  great  extent  along  the  course  of  the  Schuylkill,  and  was  found, 
in  many  instances,  to  be  unmanageable,  showing  a  tendency  to  a 
frequent  recurrence.  But  since  the  fiood,  which  took  place  at  the 
time  mentioned,  the  same  localities  have  been  remarkably  free  from 
it.  The  same  cause  and  effect  have  been  observed  by  us  in  Lou- 
isiana; after  the  great  crevasses  of  May,  1816,  and  1849,  the  city 
of  New  Orleans  and  neighboring  country  enjoyed  uninterrupted 
immunity  from  malarial  fevers. 

Gouraud,  in  his  treatise  on  Figures  IntermiUentes  Pemidevses^ 
states  that  the  city  of  Avignon  was  inundated  on  the  30th  October 
and  the  4th  November  by  a  rise  of  the  Rhone.  Nine-tenths  of  the 
city  were  under  water.  No  fever,  however,  followed,  owing  to  the 
complete  washing  which  the  surface  underwent, and  the  supervention 
of  the  cool  north  winds,  which  wafted  the  morbid  exhalations  along 
the  great  valley  of  the  Bhone  out  to  sea.  Other  analogous  facts 
are  related  by  Yitruvius  respecting  the  lagunes  of  Venice,  especially 
around  Ravenna,  Altina,  and  Aquileia ;  by  Johnson  on  Tropical 
Climates,  and  by  Nicol  on  the  climate  of  Seringapatam.  At  this 
latter  place  materials  for  putrefaction  for  about  eight  months  of 
the  year  lie  all  over  the  banks  of  water  streams,  and  other  reposi- 
tories, "  until  the  periodical  rains  of  Malabar  begin,  which,  falling 
in  the  Ghauts,  run  down,  and  fill  the  Convery  River.  The  filling  of 
this  river  is  always  very  sudden,  and  it  comes  rushing  along  with 
great  impetuosity  ;  sweeps  out  all  the  filth  from  the  ditches,  clears 
away  all  the  impurities  so  long  stagnant  on  the  island,  and  leaves 
the  place  for  a  while  tolerably  healthy,  and  the  air  cool  and  refresh- 
ing." With  equal  propriety  we  may  here  call  attention  to  the 
results  obtained  in  some  parts  of  the  Pontine  marshes,  as  well  as 
in  and  about  the  Eternal  City,  as  compiled  by  La  Roche,  from  the 
writings  of  Tournon,  Carriere,  and  others. 
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**In  former  days,  that  part  of  Borne  on  which  the  immense 
population  was  crowded,  and  which  is  now  almost  deserted,  was 
healthy — comparatively  so,  at  least — while  the  insalubrious  sec- 
tions were  the  Campus  Martins,  the  Yelabrum,  and  other  parts 
bordering  on  the  river — the  site  of  the  modern  city.  The  reverse 
is  now  the  case ;  for  as  we  approach  the  inhabited  parts  of  the 
present  city,  through  the  space  separating  St.  John  of  Lateran 
from  the  Forum  and  Yelabrum,  we  pass  over  the  principal  focus  of 
the  pestiferous  exhalations.  On  the  other  hand,  the  surface  of  the 
Campus  Martins,  or,  indeed,  the  whole  valley,  is  free  from  the  tainted 
atmosphere.  The  very  section  appropriated  to  the  Jews,  the  Ouetto, 
where  the  principles  of  public  hygiene  are  sadly  neglected,  is,  to  a 
great  degree,  healthy.  How  has  this  happened?  The  Campus 
Martins  was  purified  by  Leo  X.,  and  the  surface,  after  being  divided 
into  streets,  was  soon  covered  with  houses,  churches,  and  other 
buildings.  The  population,  at  the  close  of  the  reign  of  that  pontifi^, 
had  already  reached  sixty  thousand.  The  narrow  valley  between 
the  Tiber  and  the  Pincian  Hill,  by  which  we  now  enter  Borne,  was 
transformed  from  a  vast  marsh  into  the  beautiful  Piazza  del  Popolo; 
and  other  portions  were,  by  successive  pontiffs,  greatly  ameliorated. 
The  site  of  the  old  city,  which  was  not,  originally,  favorable  to 
health — both  on  account  of  the  peculiar  condition  of  the  soil,  and 
its  exposure  to  the  influence  of  distant  sources  of  miasmal  infection*, 
but  which  had  been  rendered  much  less  hurtful  by  drains,  the  erec- 
tion of  numerous  aqueducts,  and  other  works  of  kindred  character, 
has  returned  to  its  pristine  state.  It  has  gone  to  destruction  and 
is  now  deserted.  The  houses  and  monuments  by  which  it  was 
covered  have  disappeared ;  the  greater  number  of  the  aqueducts 
have  been  destroyed,  with  the  effect  of  allowing  the  free  escape  of 
the  water,  and  the  formation  of  marshes  and  pools ;  the  drains  have 
been  choked  up,  and  the  whole  surface  presents  a  mass  of  ruins  and 
rubbish." 

The  applicability  of  all  that  has  just  been  stated  in  a  remedial 
or  hygienic'  point  of  view  to  the  present  condition  of  things  in 
California  is  too  apparent  to  require  any  comment  at  our  hands. 
There  is,  however,  another  mode  of  putting  a  stop  to  or  greatly 
diminishing  the  prevalence  of  fever,  revealed  by  the  effect  of  the 
extraordinary  meteorological  occurrences  of  the  past  season  in 
California,  and  thereby  proving  indirectly  the  fact  that  autumnal 
fever  does  arise  from  the  local  causes  which  we  have  assigned  to  it. 
We  allude  to  the  covering  of  the  sources  of  malaria  with  water. 
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It  will  be  remembered  that  in  the  first  portion  of  this  report  we 
mentioned  the  uncommon  fall — uncommon  both  as  to  time  and 
amount— of  3.010  inches  of  rain,  in  the  aggregate,  on  the  21st,  22d, 
and  23d  October  last,  just  at  the  period  when  the  fever  had  reached 
its  acme.  This  rain  was  very  generally  experienced  all  over  the 
valley,  and  consequently  all  the  reservoirs,  canals  and  ditches  were 
freshened  and  filled  with  pure  water.  Contemporaneously  with  this 
general  flooding  of  the  country,  the  fever  suddenly  began  to  abate, 
and  soon  almost  entirely  disappeared. 

Now  this  sudden  arrest  of  the  epidemic  not  only  points  anmis- 
takably  to  the  flooding  and  purifying  rains,  as  its  efficient  cause, 
but  also  tends  to  establish  the  fact  of  the  beneficial  effects  which 
have  been  known  to  follow  from  the  flooding  of  low  and  insalubri- 
ous places  by  artificial  means,  as  has  been  noticed  from  time  imme- 
morial, as  well  in  foreign  countries  as  our  own.  The  practice  is 
certainly  not  new,  and  may  be  traced  to  an  early  period  in  the 
annals  of  hygiene,  as  may  be  seen  by  reverting  to  the  history  of 
the  great  Empedocles,  of  Agrigentum,  who  flourished  about  444 
B.  0.,  and  who  delivered  the  inhabitants  of  Salimonte  of  the  effluvia 
exhaled  from  the  marshy  banks  of  the  neighboring  rivers,  by  caus« 
ing  these  to  be  flooded  by  means  of  the  pure  water  of  other  streams. 
In  many  of  the  islands  of  South  America,  on  the  coast  of  Mexico, 
at  Batavia,  in  Africa,  in  the  East  and  West  Indies,  in  Europe,  and 
elsewhere,  sickness  prevails  at  the  commencement  and  close  of  the 
rainy  season,  and  ceases  completely,  or  in  a  great  measure,  when 
the  rivers  are  high,  and  the  marshes,  swamps,  as  well  as  the  country 
generally  are  covered  with  water. 

It  may  be  proper  to  add,  on  the  authority  of  Pringle,  that  during 
the  campaign  of  1748,  in  Brabant,  the  country  bordering  on  the 
lower  part  of  the  Maas  was  rendered  more  unhealthy  upon  letting 
off  part  of  the  water  by  which  the  country  around  the  fortified 
towns  had  been  submerged.  The  same  author  states  that  the 
'*  States  of  Holland,  being  made  sensible  of  the  sickness  which 
raged  at  Breda,  and  in  the  neighboring  villages,  gave  orders  to  let 
the  water  in  again,  and  to  keep  it  up  till  winter."  Experience 
likewise  taught  Pringle,  that  "as  to  cantonments  in  marshy 
grounds,  if  the  troops  must  remain  there  in  the  dangerous  season, 
it  will  be  better  to  float  the  fields  entirely,  than  to  leave  them  half 
dry." 

The  same  process  was  resorted  to  some  years  ago,  with  complete 
success,  at  Paris,  Bordeaux,  and  other  parts  of  France,  and  is  never 
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Selected  there,  when  marshy  surfaces  oannot  be  otherwise  re- 
claimed. 

"  Much  more  might  be  said,"  continues  La  Boche,  whose  citations 
we  have  so  freely  used,  "  on  this  important  subject ;  but  the  in- 
stances mentioned  must  suffice.  They  furnish  us  with  proof  and 
counterproof.  With  the  existence  of  marshes,  or  marshy  and  par- 
tially drained  land,  we  have  fever ;  with  the  reclaiming  of  that 
land,  or  its  complete  overflow,  fever  disappears.  Whenever,  as  in 
some  cases  cited,  the  surface  returns  to  its  pristine  marshy  condi- 
tion, the  unhealthiness  of  the  country  returns  also.  Once  more 
the  marshes  are  drained,  and,  with  the  improvement  of  the  land, 
we  have  a  cessation  of  fever.  In  some  instances,  the  disease  is 
found  to  break  out  in  impure  city  localities ;  the  effect  is  remedied 
by  a  judicious  employment  of  drains,  sewers,  and  other  kindred 
means.  Nothing,  it  appears  to  me,  can  be  more  satisfactory ;  be- 
cause no  one  who  has  looked  at  all  into  this  matter,  can  have  failed 
to  perceive  that,  of  all  diseases  which  are  susceptible  of  assuming 
an  epidemic  character,  few  or  none  exhibit  so  clearly  the  close  re- 
lationship between  the  existence  of  certain  local  agents,  and  the 
ef^ts  produced  by  them,  as  periodic  fevers;  none  of  the  productive 
causes  of  which  are  more  strikingly  and  undeniably  under  the  con- 
trol of  human  agency." 


PATHOLOGY  AND  TREATMENT. 

From  this  series  of  facts  and  deductions,  which  are  patent  on 
the  face  of  passing  events,  and  which,  we  think,  are  sufficient  to 
demonstrate  the  means  available  in  California  for  counteracting 
and  neutralizing  the  miasmatic  sources  of  disease,  and  which 
especially  do  show  the  injurious  effects  of  partial  draining  and 
desiccation  of  wet  localities  by  artificial  or  natural  means,  and,  con- 
versely, the  beneficial  results:  attending  complete  draining  of  wet 
and  insalubrious  surfaces,  or  their  complete  submersion,  we  hasten 
on  to  add  a  few  observations  on  the  pathological  characteristics  of 
the  disease,  as  met  with  by  us,  and  the  treatment  based  thereon. 

We  have  said  that  the  autumnal  fever  of  the  past  season  has 
been,  for  the  most  part,  simple  intermittent.  It  is  quite  unnecessary 
to  dwell  on  the  elementary  description  of  this  variety.  Tertian 
in  type — its  invasion,  symptoms,  and  progress  have  been  found 
substantially  the  same  here  as  with  those  of  other  regions  and  other 
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times.  Nor  need  we  expatiate  on  the  pathology  of  intermittent 
fever.  Never  proving  fatal  but  by  the  lesions  which  the  long-con- 
tinued repetitions  of  its  paroxysms  occasion,  or  the  improper  medi- 
cation which  lights  up  an  irritation  in  the  gastro-intestinal  mucous 
surface,  and  too  often  converts  a  simple  into  an  enteric,  a  continued, 
remittent  or  malignant  form ;  and  which  we  find  occasionally  hap- 
pening in  the  present  enlightened  period  of  the  nineteenth  century, 
just  as  it  was  wont  to  do  in  olden  times,  when  James  the  1st,  of 
England,  and  Oliver  Cromwell  were  allowed  to  become  its  victims 
— of  course  we  know  nothing  of  a  particular  anatomical  character, 
invariably  present  in  its  early  stages.  We  can  see  no  symptoms 
of  inflammation,  and  never  the  evidences  of  an  antecedent  inflam- 
mation; but  we  can  recognize  a  deep  implication  of  the  nervous 
system  from  the  first  to  the  last  paroxysm,  with  that  kind  of  in- 
volvement of  the  sanguiferous  and  secernent  systems  which  gives 
us  the  phenomena  of  fever.  This  implication,  revealed  by  disorders 
of  the  sensorium,  and  particularly  by  that  disorder  so  often  wit- 
nessed, and  so  peculiar  to  this  locality,  periodical  neuralgia,  teaches 
us  the  true  character  of  intermittent  fever,  and  places  it  among  the 
neuroses.  It  also  teaches  us  why  this  fever,  both  in  its  febrile  and 
its  neuralgic  stages,  yields  so  readily  to  quinine ;  the  effects  of 
which,  viz :  on  the  brain,  vertigo,  and  on  the  organs  of  sense,  tinniius 
aurium,  characterize  it  as  a  medicine  that  produces  in  the  innerva- 
tion a  peculiar  change,  somewhat  analogous  to  the  effect  of  stramo- 
nium and  belladonna  on  the  pupil  of  the  eye. 

We  have  said  that  the  nervous  system  is  deeply  implicated  in 
the  disease ;  especially  is  it  so  with  the  organic  or  ganglionic  struc- 
tures ;  and  this  is  inferred  from  the  fact  that  all  the  secretions  are 
more  or  less  affected.  As  is  well  known,  a  remarkable  tendency  to 
congestion  is  observed  in  the  portal  circulation,  destined  most  par- 
ticularly for  the  depuration  of  matters  rich  in  carbon. 

Now  this  leads  us  to  a  few  practical  considerations  connected 
with  the  treatment.  Before  proceeding  further,  however,  we  would 
first  render  our  acknowledgments  to  an  interesting  article  in  the 
Charleston  Medical  Journal  for  January,  1856,  by  E.  S.  Gaillard, 
M.  D.,  on  the  Medical  Topography  of  Florida,  and  to  the  valuable 
work  of  Dr.  Golding  Bird,  on  Urinary  Deposits.  The  perusal  of 
these  treatises  has,  in  a  great  measure,  suggested  the  views  here- 
with advanced,  and  which  we  have  endeavored  to  carry  out  practi- 
cally during  the  past  season. 

Every  one,  at  all  familiar  with  intermittent  fever,  is  perfectly 
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aware  that  if  a  patient  has  been  long  suffering  under  its  influence, 
although  the  paroxysms  naay  for  a  time  be  checked  with  quinine, 
an  unhealthy  state  of  the  blood  still  exists,  as  is  too  oflen  wit- 
nessed in  the  sallow  aspect,  the  depressed  health,  and  the  visceral 
engorgement.  After  a  time,  imperfect  paroxysms,  the  "dumb 
ague,"  so  graphically  called  by  our  western  emigrants,  appear, 
again  requiring  the  antiperiodic  to  check  their  further  develop- 
ment. Now,  in  this  state  of  the  case,  one  of  the  great  elements  of 
successful  treatment  must  of  necessity  be  the  depuration  of  the 
blood,  and  thus,  by  freeing  the  system  from  the  depressing  influ- 
ence of  these  vitiated  matters,  allow  the  vital  powers  to  throw  off 
the  influence  of  the  poison,  which,  for  a  time,  oppressed  them. 
Hence  we  find  the  profession  generally  falling  back  upon  mercury, 
as  an  alterative,  and  by  a  gentle  but  persistent  appeal  to  the  liver, 
the  patient  is  immensely  relieved,  and  his  ultimate  cure  generally 
expedited.  Here,  however,  treatment,  for  the  most  part,  stops,  and 
if  the  disease  returns,  it  is  met  by  the  same  routine-system  of 
quinine  for  its  antiperiodic,  and  mercury  for  its  cholagogue  pro- 
perties. The  pernicious  effect  of  this  continued  and  repeated  form 
of  treatment,  as  long  since  demonstrated  by  our  progressive  science, 
has  told  with  calamitous  results  upon  the  health  of  California,  dis- 
paraging our  salubrious  climate,  and  bringing  obloquy  upon  the 
whole  profession.  There  was  a  period  in  the  medical  history  of 
our  State,  when  there  was  some  excuse  for  the  disasters,  and  effects 
of  disasters,  which  the  heroic  use  of  these  chief  therapeutic  agents 
unintentionally  and  unconsciously  entailed  upon  the  contra-stimu- 
lant practice  of  the  day.  All  forms  of  morbid  action  were  then 
more  or  less  aggravated  by  causes  superinduced  by  immigration ; 
and  congestions,  sudden  and  unexpected,  complicated  more  or  less 
the  malarial  fevers  of  this,  and  other  countries  passed  through. 
But  since  the  path  of  the  physician  in  California  has  been  illumined 
by  those  lights,  whose  value  is  now  realized  and  acknowledged  by 
the  studious  members  of  the  profession — the  journals  and  medical 
publications  of  the  day — there  is  no  excuse  for  the  apathy  of  those 
who  continue  in  the  beaten  road  of  fallacious  experience.  Every 
mail  that  arrives  at  our  doors,  brings  the  cheering  intelligence  of  new 
discoveries — of  the  improvement,  progress,  and  advance  of  our  art — 
an  art,  never  stationary,  whose  every  step  is  a  victory  over  death. 
Still  do  we  find  the  representatives  of  this  highest,  if  not  holiest, 
of  all  arts,  "  whose  history  is  constant  innovation  and  continual 
discovery — its  pride  that  it  cannot  stand  still  as  the  world  advances 
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in  science  and  civilization,"  pertinaciously  ignoring  these  triamplis 
of  research,  these  achicTements  of  our  age,  and  resting  compla- 
cently on  the  inculcations  of  the  past.  Not  satisfied  with  standing 
still  themselves,  they  would  seem  determined  to  have  all  others  do 
so  likewise — sceptically  asking  the  cut  b<mo  of  every  patient  inves- 
tigation, and  disparaging  that  studious  toil,  which  is  best  calculated 
to  advance  the  proficiency  of  the  practitioner.  It  is  due  to  the  firm 
hold  of  obsolete  notions  on  the  popular  mind,  kept  up  and  nur- 
tured by  medical  idlers,  whose  name  is  legion,  that  we  are  behind 
the  age  on  the  Pacific,  not  only  in  scientific,  but  also  in  practical 
medicine.  For  so  indoctrinated  are  the  people  into  the  propriety 
of  keeping  up  routine,  that  but  few  practitioners  can  be  found,  who 
have  the  moral  courage  to  pass  their  leisure  hours  in  study,  lest 
those,  by  whom  they  are  supported,  should  stamp  them  as  not 
"  practical." 

We  would  not  have  alluded  to  the  errors  of  past  practice,  nor 
would  we  dwell  any  longer  upon  the  conservative  empiricism  of 
the  present,  was  not  the  sanitary  element  of  this  invigorating 
climate  made  to  bear  the  follies  of  that  amabiUs  insania  which 
weds  the  physicians,  collected  here  from  the  four  quarters  of  the 
globe,  to  their  preconceived  opinions  and  stereotyped  modes  of 
practice  taught  in  the  schools  in  which  they  happened  to  have 
been  educated. 

An  experience  of  nine  years  in  California  has  satisfied  us  that 
the  modifications  of  diseased  action,  here  met  with,  are  almost  alto- 
gether of  an  asthenic  character — intolerant  of  purgative  and  other 
depletory  remedies,  and  requiring,  for  the  most  part,  a  resort  to 
those  natural  emunctories,  the  skin  and  kidneys,  which  the  bracing 
climate  is  continually  stimulating  to  do  the  work  of  depuration, 
and  of  which  the  skilful  practitioner  knows  how  to  avail  himself. 

We  do  not  see,  therefore,  because  old  ideas  have  to  be  abandoned, 
and  the  deviations  from  the  healthy  standard  met,  just  as  we  meet 
nature  here,  in  moods  entirely  new,  that  there  is  anything  in  this 
to  justify  the  suspicion  and  scepticism  which  takes  possession  of 
the  minds  of  the  mass,  when  practice  changes.  In  all  the  progres- 
sive sciences  this  shifting  of  opinion — this  reversal  of  a  settled 
judgment  is  recognized  as  one  of  the  legitimate  processes  of  the 
advance  of  knowledge,  as  incessantly  at  work,  and  as  inevitable  in 
its  operations,  as  the  law  of  elevation  and  depression  in  terrestrial 
physics.  And,  if  even  in  the  exact  science  of  astronomy,  this 
profound  truth  is  signally  exemplified,  surely  in  medicine,  which 
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involves  our  very  life  and  existence  on  earth,  every  step  forward 
>vith  the  world's  progression  should  be  hailed  as  a  solid  gain  of 
the  human  understanding.  "Ko  man,"  says  Sir  John  Hersehel, 
,"can  rise  from  ignorance  to  anything  deserving  to  be  called  a  com- 
plete grasp  of  any  considerable  branch  of  science,  without  receiving 
and  discarding  in  succession,  many  crude  and  incomplete  notions, 
which,  so  far  from  injuring  the  truth  in  its  ultimate  reception,  act 
as  positive  aids  to  its  attainment,  by  acquainting  him  with  the 
symptoms  of  an  insecure  footing  in  his  progress."  Medicine  is 
very  peculiarly  in  this  predicament. 

Well  do  we  remember  the  impressive  manner  in  which  the  elo- 
quent Professor  of  Practice,  in  our  collegiate  days  at  Charleston,  en- 
forced the  dogma,  then  so  prevailing,  of  "ptyalism  or  death,"  in  the 
treatment  of  bilious  remittent  Professor  Dickson,  one  of  the  most 
zealous  advocates  of  progress,  has  doubtless  long  since  discovered 
that  the  ptyalism,  instead  of  effecting  the  cure,  was  merely  the  symp- 
tom of  the  general  restoration  of  the  varied  secretions ;  for,  as  the 
highest  compliment  to  his  ever  advancing  mind,  he  has  been  called 
to  fill  the  most  important  chair  in  the  renowned  Jefferson  Medical 
CioUege — a  post,  for  which  his  habits  of  untiring  study  and  inde- 
fatigable research  do  eminently  fit  him.  To  substantiate  what  has 
been  asserted,  we  quote  the  following  glowing  paragraph,  from 
one  of  his  finished  introductions,  when  adverting  to  Professor 
Christison's  allusion  to  the  law,  as  an  institution,  whose  principle 
is  stability,  and  its  ruling  passion  resistance  to  change. 

"If  we  consider  that  theology  abounds  in  stereotyped  creeds, 
and  regards  all  innovation  as  heresy  or  sacrilege,  we  shall  compre- 
hend the  peculiarity  of  our  position,  professionally,  as  the  emphatic 
advocates  of  progress.  We  are,  indeed,  bound  to  advance  with 
every  rising  wave  of  knowledge ;  for  our  science  is  so  connected 
with  and  dependent  upon  all  other  sciences  and  arts,  that  the  very 
fundamental  institutions,  which  are  to  govern  us,  are  receiving 
perpetual  and  instant  modifications  with  every  improvement  of  old 
or  discovery  of  new  doctrines  and  principles  around  us,  whether  in 
physics  or  psychology." 

But  to  return  from  this,  we  trust,  pardonable  digression,  into  which 
we  were  led  when  considering  the  many  abuses  to  which  two  such 
valuable  remedies  as  calomel  and  quinine  have  been  subjected  in 
California.  After  all  that  is  now  known  respecting  the  defibrinat- 
ing  effect  of  the  former  medicine  upon  the  blood,  we  feel  it  would 
be  a  work  of  supererogation  to  say  anything  by  way  of  caution 
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against  the  too  liberal  use  of  this  long  vannted  Samaon  of  tlie 
Materia  Medica.  Fortunately,  for  tbe  good  of  suffering  humanity, 
the  saliyation  and  other  dysthetic  effects  attending  its  extravagant 
employment,  are  so  apparent,  that  the  laity  have  put  their  veto 
upon  its  use ;  and  the  ptyalism,  once  regarded  as  a  sine  qua  nan  in 
the  treatment  of  fevers,  if  now  permitted  to  occur,  is  as  ruinous  to 
the  reputation  of  the  practitioner,  as  it  is  to  the  constitution  of  the 
patient.  Not  so,  however,  with  the  latter  (quinia);  the  pernicious 
effects  of  which,  although  not  so  readily  seen,  are  nevertheless 
under  certain  circumstances,  equally  injurious.  While,  however, 
recording  our  convictions  of  the  toxical  properties  of  large  doses 
of  the  sulphate  of  quinine,  we  unhesitatingly  admit,  that  in  the 
whole  catalogue  of  remedial  agents,  we  are  possessed  of  none  so  in- 
valuable, especially  in  the  treatment  of  periodic  diseases,  as  this 
salt.  Nay,  we  will  go  farther,  and  declare  that  we  believe  many 
physicians  are  too  timid  in  its  administration,  and  that,  when  given 
in  doses  of  fifteen  grains  or  upwards,  it  has  in  some  cases  produced 
very  excellent  effects — reducing  very  considerably  the  frequency  and 
force  of  the  circulation.  Nevertheless,  we  believe,  with  La  Boche, 
^  it  is  impossible  to  shut  our  eyes  to  the  fietct  that  this  sedative 
action  does  not  always  manifest  itself;  that  quinia  not  unfrequently 
increases  the  force  and  activity  of  the  circulation ;  that  when  the 
sedation  is  produced,  it  is  for  the  most  part  secondary,  and  akin, 
as  Guersant,  McCaw,  and  others  remark,  to  that  occasioned  by 
overpowering  portions  of  alcoholic  or  other  stimulants,  or  to  the 
after  effect  of  lesser  doses  of  these ;  that  it  is  preceded  by  a  stage 
of  reaction — in  short,  it  may  be,  but  too  evident  to  be  denied — 
that  when  produced,  the  depression  of  the  circulation  is  obtained 
at  the  expense  of  the  brain  and  nervous  system  (of  which  it  is  &r 
from  being  a  true  sedative),  and  of  the  gastric,  and  sometimes  the 
entire  mucous  membrane,  on  which  it  operates  as  an  irritant ;  that 
in  ordinary,  if  not  in  all  diseases,  the  existence  of  inflammation  is 
generally  found  by  physicians  entitled  to  the  fbUest  credit,  to 
prove  a  bar  to  its  production,  and  that  this  morbid  condition  is 
apt  to  be  aggravated  by  the  free  use  of  the  remedy.'* 

With  all  due  deference,  therefore,  for  the  opinion  originated  in 
Italy,  some  thirty-five  years  ago,  and  set  up  in  later  times  by  most 
respectable  English,  French,  and  American  physicians,  that  quinia 
is  a  pure  counter-stimulant  or  sedative,  particularly  when  adminis- 
tered in  large  doses,  during  periodic  fevers  of  all  possible  grades, 
types,  and  forms — ^we  unhesitatingly  protest  against  the  propriety 
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of  its  use  at  the  commenoement  of  a  febrile  attack  without  waiting 
for  a  nittrked  lemiflsioa,  and  especially  doring  the  continoance  of 
high  arterial  action  and  symptoms  of  local  irritation  or  inflamma- 
tion. 

Entitled  to  our  respect  as  are,  also,  our  army  surgeons,  who,  as 
a  body,  exhibit  professional  attainments  of  a  high  order,  and  are 
an  ornament  to  our  service,  we  cannot  but  condemn  their  much 
vaunted  aboftive  system  of  treating  malarial  fevers,  which  was  so 
extensively  practised  by  them  with  their  "  classical"  doses  of  qui- 
nine. We  have  tried  the  system  both  in  Kew  Orleans  and  this 
locality,  and  found  it  wanting — wanting  in  the  wonderful  effects 
claimed  for  it — wanting  in  the  curative  results. 

In  this  conclusion  we  find  that  we  are  sustained  by  professional 
men  throughout  Europe  and  this  country,  and  especially  by  several 
intelligent  physicians  in  our  southwestern  States.  Dr.  W.  A. 
Cochran,  of  Alabama,  who  has  had  the  most  ample  opportunity  of 
studying  the  physiological  and  pathological  effects  of  quinine  in 
the  very  identical  field  in  which  our  army  surgeons  carried  out 
their  heroic  views  with  respect  to  the  same  medicine,  declares,  that 
when  given  in  large  doses  and  frequently  repeated,  it  defibrinates 
the  blood,  rendering  it  fluid  and  incoagulable.  "The  action  of 
quinine,"  moreover,  says  he,  "particularly  in  large  doses,  is  re- 
puted to  be  sedative;  in  nearly  all  cases,  there  is  a  period  of  greater 
or  less  excitement,  and  when  sedation  is  induced,  it  is  secondary." 

This  view  of  the  action  of  quinine  is,  we  find,  sustained  by  La 
Boche,  Guersant,  McCraed,  and  others.  Dr.  Baldwin,  also,  of  Ala- 
bama, is  disposed  to  think  that  from  fifty  to  eighty  grains  of  a  pure 
article,  given  in  solution  at  one  dose,  will  produce  death  nine  times 
out  of  ten  in  healthy  adults,  and  that  occasionally  smaller  doses 
will  have  the  same  result.  In  the  Annuaire  de  ThhupevMju^  and 
QazeUe  des  HUpitaux^  are  recorded  cases  in  the  practice  of  M.  Beca- 
mier  and  M.  Husson  of  fatal  results  from  broken  doses  of  about 
the  same  quantity.  Professor  Fenner,  of  New  Orleans,  who  is  one 
oi  the  most  sealous  advocates  <^  large  doses  of  quiaine,  and  who 
would  extend  its  use  further  even  than  his  professional  brethren  at 
the  South  are  willing  to  go,  confesses  in  one  of  his  reports  on 
Yellow  Fever  to  the  &ct  of  hemorrhage  from  the  uterus  following 
its  use.  In  the  report  of  MM.  Andral,  Bayer,  and  Lallemand  to 
the  French  Academy  of  Science,  M.  Breoquet  shows  that  it  causes 
uterine  hemorrhage  of  the  female,  and  debility  of  the  male  organs ; 
and  M.  Petitjean  asserts  that  he  has  so  firequently  seen  abortion 
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produced  during  the  exhibition  of  quinine  in  the  treatment  of 
fever,  that  he  has  at  length  ceased  to  attempt  the  cure  of  that  dis- 
ease in  pregnant  women. 

Many  more  citations  of  a  similar  purport  might  be  made ;  but 
these,  taken  in  connection  with  our  own  experience  with  the  sul- 
phate of  quinine  in  the  treatment  of  the  epidemic  just  described,  in 
California,  are  sufficient  to  convince  us  of  the  necessity  of  abstain- 
ing from  administering  this  salt  in  larger  doses  than  are  strictly 
necessary  to  insure  its  specific  effect — which  effect,  we  believe,  is 
attributable  not  so  much  to  the  sedative,  as  to  the  pure  antiperiodic 
property  it  possesses.  When  pushed  beyond  this  degree  of  indi- 
cation, and  especially  when  perseveringly  employed  in  exaggerated 
doses,  we  have  known  it  undoubtedly  produce  hssmatic  defibrina- 
tion with  a  spanfiemic  condition,  and  its  objectionable  concomitants 
and  results;  and  hence  we  condemn  it  as  absolutely  inadmissible 
in  those  protracted  cases  of  fever,  in  which  a  cachectic  and  gene- 
rally deteriorated  state  of  the  whole  system  is  manifested.  "  Kow 
as  no  remedy,"  says  Dr.  Gaillard,  "  unless  it  be  opium,  is  more 
efficient  in  producing  and  sustaining  an  active  and  healthy  capillary 
circulation  than  iron  (independently  of  its  other  and  valuable  sub- 
serviences in  the  animal  economy),  and  as  in  anticipative,  incipient, 
and  actual  chill,  there  is  more  or  less  congestion,  with  a  languid- 
ness,  or  loss  of  this  peripheral  distribution  and  action  of  the  blood, 
it  is  evident  that  in  this  metal  we  have  the  most  valuable  instru- 
ment for  subverting  an  obstinate  and  characteristic  abnormality. 
From  this  deficiency  or  arrest  of  capillary  circulation,  there  is 
produced  an  imperfect  pulmonary  aeration  of  the  blood,  with  a  con- 
sequently insufficient  disengagement  of  caloric  in  the  peripheries 
of  the  body.  Though  it  has  not  been  decided  whether  this  capil- 
lary paralysis  be  the  pathologic  cause  or  effect  of  chill,  it  is  mani- 
fest, that  by  the  use  of  the  remedy  mentioned,  we  can  either  destroy 
the  cause  (if  cause  it  be),  or  mitigate,  if  not  counteract  the  effect 
Such  paralysis,  malarially  induced,  must  either  produce  chill ;  or 
the  chill,  malarially  induced,  must  produce  capillary  paralysis ;  if 
the  former,  this  remedy  would  be  preventive ;  if  the  latter,  ameli- 
orative. Disregarding,  however,  the  nicer  theoretic  deductions,  by 
no  means  generally  satisfactory,  it  is  manifest,  that  a  remedy  pro- 
moting and  sustaining  capillary  circulation  is,  beyond  measure, 
valuable  in  a  disease,  conspicuously  exhibiting  an  arrest,  and  even 
at  times  a  paralysis  of  this  circulation.  In  the  blood  of  the  drop- 
sical, this  martial  element  is  notably  wanting;    its  low  specific 
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gravity  being  caused  by  a  diminution  of  the  red  corpuscles,  and 
this  pathologic  deficiency  involving  a  loss  of  iron.  As  dropsy  is 
so  frequently  among  the  sequelse  of  these  diseases,  is  iron  not 
absolutely  demanded  as  a  concomitant  in  their  treatment?"  Says 
Professor  Richter,  of  Dresden :  "  Poverty  of  blood  is,  next  to  tuber- 
culosis and  cancer,  the  increasing  evil  of  our  time,  which  will  bring 
down  a  gradual  deterioration  of  the  race,  and  therefore  merits  our 
most  earnest  consideTatvonP 

But  besides  the  beneficial  effects  to  be  derived  from  the  intro- 
duction of  the  martial  or  ferruginous  element  of  the  blood,  espe- 
cially in  cases  of  ague,  which  have  resisted  the  usual  antiperiodics, 
we  believe  the  most  successful  practice  consists  in  the  administra- 
tion of  minute  doses  of  a  mild  mercurial  cotemporaneously  with 
the  acetate* of  potass  or  some  other  alkaline  diuretic.  Indeed,  in 
the  earlier  stages  of  the  disease  we  have  prevented,  by  the  combi- 
nation of  an  alkali  with  the  quinine,  in  the  neutral  mixture  form, 
the  formation  of  all  those  unhealthy  secretions,  which  become  active 
agents  in  keeping  up  in  the  body  the  impression  of  the  disease. 
We  do  not  think  that  there  is  any  irreconcilableness  in  this  treat- 
ment with  what  we  have  already  stated  in  respect  to  the  action  of 
the  malarious  influence  on  the  nervous  system,  especially  on  the 
ganglionic  or  organic,  which  presides  over  the  function  of  secretion. 
We  do  not  believe  that  the  materies  marhi  does  escape  by  the 
kidneys  unchanged ;  but  we  do  believe  in  being  able  to  decompose 
or  modify  the  poison  and  enable  the  kidneys  to  remove  it  in  a 
metamorphosed  state.  This  remarkable  effect  of  alkaline  diuretics, 
now  demonstrated  from  actual  experiment,  by  the  eminent  writer 
on  urinary  disorders,  already  referred  to,  was  not  overlooked  by 
physicians  of  former  times.  In  looking  at  some  of  their  prescrip- 
tions, the  most  important  element  is  undoubtedly  the  water  of  the 
decoction  employed,  not  in  doses  of  tablespoonfuls,  but  of  pints ; 
a  hint  which  we  would  do  well  to  profit  by. 

With  the  following  apposite  quotation,  therefore,  from  Dr.  Bird, 
relating  to  a  most  significant  point  in  blood-depuration,  we  will 
bring  this  report  to  a  close : — 

"  It  may  be  said  that  it  is  true,  that,  if  a  patient  takes  a  pint  or 
two  extra  of  water,  he  will,  supposing  that  no  organic  lesion  exists, 
excrete  a  large  bulk  of  urine,  from  the  necessity  there  exists  for 
pumping  off  the  excess  of  diluent  partaken  of.  In  this  way  a  pint 
or  two  of  water  becomes  a  diuretic ;  this  every  one's  experience 
will  enable  him  to  admit ;  but  what  is  this,  it  may  be  asked,  but 
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the  mere  drawing  off  of  the  excess  of  water — where  is  the  proof 
of  blood-depuration?  This  proof  is  afforded  by  calcalating  the 
amount  of  the  solid  constituents  of  the  urine.  It  will  be  fonnd 
that  the  excess  of  water  does  not  escape  alone,  but  there  is  really 
washed  away  with  it  a  certain,  although  not  very  large  quantity 
of  solid  dBma.  To  Edmund  Becquerel  must  be  accorded  the  credit 
of  this  observation ;  and  any  one  may  satisfy  himself  of  its  accu- 
racy by  collecting  all  the  urine  he  passes  in  twenty-four  hours,  and 
determining  the  quantity  of  solids  it  contains ;  and  repeating  this 
process  next  day,  while  throwing  into  his  system  three  or  four 
bottles  of  aerated — the  so-called — soda-water.  This  observation 
affords  a  key  to  many  of  the  undoubted  cures  effected  by  the  use 
of  many  of  the  mineral  springs.  Some  of  them  are,  like  that  of 
Malvern,  remarkable  only  for  the  positive  purity  of  ttieir  waters, 
setting  aside  (what  we  must  never  forget)  the  influence  of  change 
of  scene  and  association — the  diminution  of  the  friction  of  mind 
on  matter,  by  business  relaxation  ;  healthy  air  and  exercise,  amuse- 
ment of  mind  and  excitement  of  renewed  hopes,  we  cannot  help 
recognizing  in  the  active  action  of  the  kidneys,  excreted  by  a  so- 
called  mineral  water — a  most  important  agent.  A  man  laboring 
under  some  chronic  ailment,  which,  perhaps,  like  old  rheumatism, 
is  the  direct  result  of  unhealthy  constitution  of  the  blood,  starts 
from  one  of  the  Brunners  or  Spas,  and  with  fearful  devotion  swal- 
lows the  enormous  quantity  of  ten  or  fourteen  beakers  of  the  warm 
and  bubbling  water.  In  a  few  minutes  he  begins  to  secrete  abund- 
ance of  urine,  and  is  engaged  alternately  drinking  and  micturating 
for  part  of  the  morning — active  exercise,  when  possible,  being 
enjoined  the  whole  time.  By  this  exercise  the  wear  of  tissue  is 
increased,  and  the  copious  water-bibbing  positively  aids  the  meta- 
morphosis of  tissue,  and  washes  its  results  from  the  body." 

We  ask,  in  all  candor,  if  it  is  not  time  to  rescue  the  profession 
from  so  degrading  a  position  ?  And  we  appeal  to  our  professional 
brethren  in  the  eastern  States,  and  especially  to  the  members  of 
the  great  Catholic  Institution  of  Medical  Science — the  American 
Medical  Association,  to  devise,  in  their  deliberative  wisdom,  some 
practical  scheme  for  keeping  alive  a  love  for  the  elevation,  as  well 
as  influence  of  the  medical  profession. 

Conclusion. — With  a  full  knowledge  that  the  above  contribu- 
tion falls  very  far  short  of  what  a  report  of  this  character  should 
be,  we  nevertheless  venture  to  present  to  the  Association  such  &ctB 
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as  we  could  unaided  collect  during  the  limited  period  allowed,  re- 
lating to  the  medical  topography  of  the  new  and  interesting  field 
of  California,  in  connection  with  the  only  epidemic  that  has  pre- 
vailed during  the  past  year.  Should  it  be  the  will  of  the  Associa- 
tion to  continue  the  Committee  for  one  or  more  years,  we  will,  in 
that  event,  make  a  renewed  effort  to  enlist  the  additional  profes- 
sional aid  in  the  different  topographical  regions  of  the  State,  con- 
templated by  the  appointing  power  conferred  upon  the  chairman, 
and  which  we  have  thus  far  failed  to  obtain. 

It  will  be  seen  that  in  the  framing  of  the  present  report,  we  have 
endeavored  to  collect  into  as  small  a  compass  as  possible  all  the 
main  facts  bearing  upon  the  irruption  of  the  late  epidemic  herein 
treated  of — merely  referring  in  a  cursory  manner,  chiefly  by  means 
of  diagrams  and  statistics,  to  the  historical  accounts  of  diseases 
occurring  previously,  in  order  that  the  relative  bearing  they  may 
be  found  to  possess  might  be  traced.  We  have  studiously  avoided 
forming  any  new  theory  or  hypothesis,  and  attempting  to  establish 
it  on  grounds  or  by  facts  heretofore  unknown,  but  have  simply 
brought  to  bear  upon  the  subject  the  results  as  well  of  our  own 
personal  observations  as  of  those  derivable  from  reliable  sources 
in  various  sections  of  the  globe.  So  far  as  the  facts  adduced  go, 
their  tendency,  we  think,  is  calculated  to  establish  the  opinion, 
entertained  by  some  etiologists,  that  the  various  forms  of  autumnal 
fever  are  due  to  the  action  of  particular  poisons  floating  in  the 
atmosphere  of  specific  localities,  and  that  their  remote  causes  are 
under  the  control  of  science  and  civilization.  Further  than  this 
we  dare  not  advance  in  the  present  state  of  our  knowledge ;  be- 
lieving with  Cicero,  that  "  speculative  opinions  pass  away,  whilst 
inferences  drawn  from  nature  and  truth  remain  permanently  on 
record." 

All  of  which  is  respectfully  submitted. 

THOS.  M.  LOGAN,  M.  D.,  Chairman. 

SACBAXBHtOy  Cal.,  BCaroh.  19tl^  1859. 
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Estimated  Population  of  Sacramento  City  in  1858  »  20,000. 


Causes  of  death. 

No. 

Ratio  to 
population. 

Ratio  to 
total  deaths. 

Per  oent.  of 
population. 

Per  cent-  of 
total  deaths. 

Diarrhcea  .    .     . 
Dysentery .    .    . 
Typhoid  fever     . 
GoDsomption .    . 
Accidents  .    .    . 
Total  deaths  .    . 

6 
1 

U 

46 

28 

302 

73  is.? 

• 

TT.¥ 

0.03 
0.04 
O.OT 
0.23 
0.14 
1.51 

1.98 
2.32 
4.64 
15.23 
9.2t 
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UNIFORM  PLAN  FOE  REGISTRATION  REPORTS. 
OF  BIRTHS,  MARRIAGES,  AND  DEATHS. 


BT 

W.   L.    SFTTON,   M.D., 

OF  XEDTUCKX. 


REPORT  ON  A  UNIFORM  PLAN  FOR  REGISTRATION 
REPORTS  OF  BIRTHS,  MARRIAGES,  AND  DEATHS. 


The  Committee  charged  "  to  prepare  a  uniform  plan  for  Regis- 
tration Beports  of  Births,  Marriages  and  Deaths ;  including  a  no- 
menclature and  classification  of  causes  of  death,"  have  had  the 
same  under  careful  consideration,  and  would  respectfully  report, 
that  they  have  not  thought  that  their  duty  extended  to  the  consi- 
deration of  the  machinery,  which  ought  to  be  employed  in  the 
States,  to  collect  the  facts  to  be  used  in  registration  reports;  nor 
the  forms  in  which  they  are  to  be  collected.  They  therefore  merely 
say  that  Dr.  Jarvis,  in  his  report  for  last  year,  stated  very  clearly 
the  facts  which  ought  to  be  noted  as  to  each  of  the  epochs,  birth, 
marriage,  and  death,  with  the  single  exception  that  '*the  time  of 
death"  has  been  omitted  by  the  printer.  (See  Trans,  Am.  Med. 
Assoc^  vol.  xi.  p.  533.)  They  therefore  confine  themselves  to  sug- 
gest a  form  of  report  to  be  observed  by  all  the  States. 

Independently  of  the  very  great  advantage  which  every  govern- 
ment or  State  would  derive  from  a  faithfully  executed  system  of 
registration  within  her  borders — the  ability  to  determine  clearly 
and  distinctly  the  relative  fecundity  and  mortality  of  her  popula*^ 
tion;  relative  proportion  of  the  sexes  among  her  citizens;  the 
longevity  of  her  people;  the  causes  of  death  within  her  borders ; 
the  weight  with  which  each  cause  of  death  presses  upon  different 
portions  of  the  community,  whether  those  portions  be  considered 
in  relation  to  age,  sex,  or  condition  of  her  people,  or  in  relation  to 
different  sections  of  her  territory ;  and  of  many  other  benefits — it 
is  highly  proper  and  necessary  that  she  should  be  able  to  compare 
the  condition  of  her  people  with  that  of  adjoining  States  or  coun- 
tries. She  may  thus  ascertain  what  differences  exist,  and  why 
those  differences  do  obtain;  what  diseases  prevail  more  exten- 
sively in  one  than  in  the  other,  &o.  When  we  reflect  that  a 
healthy,  able-bodied,  adult  population  is,  in  truth,  "  the  State,"  we 
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will  realize  that  it  is  the  duty  of  the  government  to  know  how 
nearly  her  population  approaches  that  standard ;  as  also  to  use  all 
means  in  her  power  to  promote  the  most  healthy  and  efficient  con- 
dition of  the  people.  A  knowledge  of  the  condition  of  adjacent 
States  will  aid  very  much  in  procuring  this  knowledge,  and  in 
stimulating  the  State  to  make  those  exertions  which  are  neces- 
sary to  bring  about  results  so  desirable. 

As  an  important  means  of  making  these  comparisons  and  stimu- 
lating these  exertions,  a  well-enforced  registration  of  births,  mar- 
riages and  deaths,  stands  prominent.  But  to  make  this  comparison 
correctly  and  with  satisfaction,  it  is  necessary  that  the  basis  upon 
which  these  reports  from  different  States  are  made,  should  be 
essentially  the  same.  Hence  it  is  important  that  all  the  States  in 
this  Union  should  adopt  a  uniform  plan. 

Your  Committee  are  very  much  gratified  that  among  the  States 
which  have  adopted  means  of  registration,  the  forms  in  which  the 
acts  are  preserved  are  very  similar.  Yet  in  some  of  the  minor 
details,  there  are  discrepancies  of  considerable  importance.  They 
will,  therefore,  point  out  such  as  have  attracted  attention,  as 
creating  trouble  and  even  uncertainty,  in  comparing  registration 
reports  emanating  from  different  States. 

BIRTHS. 

In  the  reports  of  Massachusetts,  we  have  "  Table  I.,  giving  the 
number  of  each  sex  born."  But  in  this  table,  those  "stilUxmi^^  are 
not  included.  But  in  several  States,  the  stillborn  are  included  in 
the  "  births."  It  is,  therefore,  evident  that  in  comparing  the  fecun- 
dity of  Massachusetts  with  that  of  other  States,  great  care  is  neces- 
sary to  prevent  erroneous  conclusions:  as  in  Massachusetts,  the 
apparent  fecundity  will  be  about  2.50  per  cent  less  than  the  real. 
But  there  is  another  aspect,  in  which  this  subject  may  be  viewed, 
viz:  a  point  of  no  small  interest,  is  the  relative  proportion  of  males 
and  females  born  annually.  In  their  investigations  on  this  point, 
the  officials  of  that  State  seem  to  go  entirely  upon  the  number 
born  alive.  "We  must  remember,  however,  that  the  number  of 
male  stillborn  is  enormously  larger  than  the  female  (say  166  males 
to  100  females.)  This  will  modify  materially  the  result  as  to  the 
number  of  the  sexes  at  birth.  Again,  in  some  of  the  States,  it 
does  not  appear  whether  the  stillborn  are  inserted  in  the  table  of 
"  births,"  or  not.    Of  course,  great  uncertainty  must  exist  in  com- 
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paring  the  fecundity  of  these  States,  or  the  relative  proportion  of 
male  and  female  births. 

Your  Committee  think,  therefore,  that  all  births  should  be  en- 
tered in  one  general  table  of  "births."  At  the  same  time,  the 
''stillborn"  should  be  separated  in  a  distinct  table,  and  the  same 
facts,  as  to  sex  and  time  of  birth,  shown  as  in  the  general  table. 
The  same  should  be  exhibited  as  to  the  plurality  cases. 

Here  it  may  be  advisable  to  make  a  remark  as  to  what  is  to  be 
understood  by  the  term  ^^stillbomy  Of  course,  the  literal  meaning 
is  dead  when  born ;  but  it  is  known  that  some  physicians,  in  Ken- 
tucky at  least,  return  as  stillborn  children  that  survive  for  a  few 
hours;  and  one  of  this  committee,  who  has  much  experience  in 
these  duties,  includes  among  stillborn  such  children  as  are  born 
prematurely,  and  live  several  days.  Uniformity  in  this  point,  as 
well  as  on  others,  is  desirable.  These  returns  are  intended  to  be 
received  by  all  courts,  as  prima  facie  evidence  of  the  facts  therein 
reported.  But  by  "  i?ie  courtesy  of  England^^  which  is  in  force  in 
this  country,  "  a  man  having  issue  born  alive"  is  entitled  to  the 
landed  estate  of  his  wife,  during  his  natural  life.  It  might  happen, 
that  a  question  might  arise  upon  this  point,  in  which  the  prima 
facie  evidence  would  be  false,  and  thus  act  injuriously  to  the  rights 
of  the  father.  It  is  therefore  recommended  that  all  returns  be 
strictly  in  conformity  with  fact;  that  "stillborn"  include  only 
those  which  are  dead  when  born,  whether  mature  or  immature. 

Again:  in  slave-holding  States,  there  ought  to  be  some  means  of 
separating  the  white  and  the  colored  births  from  each  other. 

This  could  not  very  well  be  done  in  the  table  of  "  births,"  be- 
cause that  would  make  it  too  complicated.  An  expedient  has, 
therefore,  been  adopted  to  do  this,  by  constructing  a  table  which 
gives  a  synopsis  of  the  facts,  proportions,  &c.,  of  both  the  white 
and  the  colored  population.  By  this,  the  births  and  the  deaths  of 
the  whites  are  completely  separated  from  those  of  the  colored. 

A  question  of  much  interest  has  been  raised  here,  viz :  whether 
there  should  be  a  third  division  as  to  race.  And  this  assumes  two 
aspects,  viz:  1.  Should  there  be  a  division  for  mulattoes?  2. 
Should  there  be  a  division  ioifree  blacks  f  In  respect  to  mulattoes, 
it  would  be  very  important  to  study  their  history  as  to  health  and 
longevity.  Yet  great  difficulty  would  be  experienced  in  classing 
particular  individuals ;  because  they  are  found  in  every  conceivable 
degree  of  mixture ;  from  those  indistinguishable  from  the  purely 
white,  to  those  apparently  purely  black. 
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As  to  the  question  of  making  a  class  of  the  free  blacks,  as  well 
as  in  regard  to  mulattoes,  your  Committee  haye  a  difference  of 
opinion.  It  is  acknowledged,  on  all  hands,  that  it  is  desirable  to 
investigate  the  effects  of  social  position  in  the  races;  that  we 
ought  to  know  how  the  colored  man,  in  the  state  of  freedom, 
flourishes  in  the  midst  of  the  whites.  -And  it  may  be  a  matter  of 
interest,  to  study  his  condition  in  slave  States  as  compared  with 
that  in  States  where  no  slaves  are  found.  But  it  is  doubted 
whether  the  dispersed  condition  of  the  free  colored  population  in 
slave  States,  added  to  the  comparatively  small  number,  would  ad- 
mit of  any  satisfactory  conclusions.  For  example,  Kentucky  may 
be  considered  as  being  an  average  of  the  slave  States  in  this 
respect  Here  we  have  10.011  free  persons  of  color,  or  about  one 
in  100  of  the  population ;  or,  on  an  average,  100  in  each  county. 
Again,  there  is  a  considerable  difference  in  the  composition  of  the 
two  portions  of  the  population.  Of  the  whites,  61.59  per  cent, 
are  males,  and  48.41  per  cent,  are  females;  whilst  of  the  free 
colored,  48.58  per  cent,  are  males,  and  51.42  per  cent,  are  females; 
the  proportions  being  very  nearly  inverted.  If  we  examine  the 
slave  population,  we  find  49.80  per  cent,  males,  50.20  per  cent 
females:,  a<^arly  approximating  the  proportion  among  the  free 
colored.  Under  this  aspect  of  the  case,  your  Committee  propose 
that  a  third  division  be  not  created  for  either  the  mulattoes  or  the 
free  colored. 

Here  again  another  question  arises,  viz :  Shall  the  free  blacks 
be  classed  with  the  whites,  or  with  the  slaves  ?  At  first  sight,  it 
might  appear  that  they  should  be  placed  among  the  whites,  but 
from  the  fact  that  personal  freedom  is  all  in  which  they  resemble 
the  whites — that,  in  fact,  they  are  no  more  associates  of  the  whites 
than  the  slaves  are — that  in  all  their  habits  and  associations  they 
are  affiliated  with  the  slaves,  your  Committee  recommend  their 
being  classed  with  them. 

Your  C(Hnmittee  would  remark  that  in  the  northern  States 
there  seems  to  be  a  line  of  demarcation  between  the  American 
and  the  foreign  born,  something  similar  to  that  in  the  South,  be- 
tween the  white  and  colored;  and  their  registration  reports  are 
becoming  annually  more  and  more  indicative  of  importance  in 
this  respect.  A  very  slight  alteration  in  liie  tables  for  "  Births, 
Marriages,  and  Deaths,''  viz:  the  first  table  in  Mas8.  Rep.  for  1857, 
and  the  first  in  those  of  B.  L,  would  give  all  the  items  as  to  the 
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foreign  born,  which  are  designated  in  the  S.  0.  and  Ky.  Rep^  as 
to  the  slaves. 

Beports  for  southern  cities,  &;c.,  might  have  a  table  for  natives 
and  foreigners,  as  also  for  blacks. 

MARRIAGES. 

Under  this  head,  they  would  advise  the  tables  used  in  the  Mass. 
Beports  to  be  adopted  without  alteration^ 

DEATHS. 

They  also  recommend  the  forms  of  tables  for  deaths  used  by 
Massachusetts  for  1854  (decennial  periods  above  20  years).'  But 
in  the  tables  or  "  alphabetical  list  of  causes  of  death,"  they  advise 
the  distinction  of  race  to  be  kept  up,  as  well  as  that  of  sex.  This, 
in  the  slave  States,  should  not  be  dispensed  with ;  and  might  be 
adopted  with  satisfaction  in  the  free  States,  as  indicating  the  lia- 
bilities of  those  of  native  and  of  foreign  birth  to  particular  diseases. 

A  form  for  each  of  these  tables  for  births,  marriages,  and  deaths 
is  annexed,  viz : — 

Tkble  I.  i  ^^'  ^^  ^***^' 

(  For  slave  States,  A  and  B. 

IL  Births  A  inolading  all  births. 

!!      I        I        P\^f*}^*f^*^«- 1  Included  in  births  A. 
"      C         "         stillbirths.  ) 

III.  Marriages.    For  each  month. 

IV.  Showing  age  and  condition  of  parties  married.    A,  B,  C,  D,  B,  and  F. 
y.  Deaths.    For  each  month. 

VI,        "         For  periods  of  Ufe. 
YII.  Alphabetical  list  of  causes  of  death,  as  in  the  Kentucky  reports. 
Ym.  A.  Classes  of  diseases  causing  death. 

B.  Causes  of  death  alphabetically  arranged  in  classes,  giring  whole 
numbers  and  percentage  of  each  cause  In  the  two  races  separately, 
as  in  last  S.  C.  Report,  both  in  slaye  and  free  States. 

Thus  far,  your  Committee  would  advise  uniformity,  and  they 
would  consider  these  tables,  or  their  equivalents,  essential  to  a 
report.  But,  in  addition  to  these,  every  report  ought  to  contain 
tables  of  averages  of  births,  of  marriages,  and  of  deaths — of  mor- 

'  This  is  recommended  because  it  conforms  to  the  dirisions  of  age  in  the  U.  S. 
Census,  which  must  regulate  the  usage  in  many  States.  But  if  this  division  of 
ages  should  be  changed  in  the  U.  S.  Census,  or  in  States  where  quinquennial 
periods  are  used  in  the  census,  quinquennial  periods  in  the  reports  would  be  more 
satisfactory. 
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tality  from  classes  of  disease,  and  from  individual  diseases,  &c.  &c^ 
which,  perhaps,  would  be  best  lefl  to  the  taste  and  judgment  of 
those  upon  whom  the  making  the  State  reports  shall  devolve. 

In  forming  a  nomenclature  of  causes  of  death,  to  be  used  in  our 
registration  reports ; — that  is,  to  determine  what  names  should  be 
used,  and  what  should  not  be  used,  thus  also  determining  the 
number  to  be  used,  is  confessedly  a  matter  of  much  difficulty. 
Perhaps  no  two  physicians  would  agree  perfectly  in  making  such 
a  list.  But  difficult  as  i#[s,  to  produce  a  list  satisfactory  in  all  its 
details,  your  Committee  hope  to  produce  one  so  tolerably  satis- 
factory as  to  be  received  by  the  Association, 

In  forming  this  list,  there  are  some  qualifications  which  must  be 
observed,  among  which  are :  1st.  The  list  must  not  be  too  long ; 
2d.  The  terms  used  must  be  such  as  are  readily  comprehended  by 
the  general  reader ;  3d.  They  should  also  be  such  as  convey  to  the 
minds  of  all  readers  the  same  distinct  idea ;  that  terms,  which  are 
applied  to  diflFerent  diseases,  in  diflFerent  sections  of  the  country,  or 
names  unknown  in  some  sections,  should  be  avoided  as  much  as 
possible. 

1.  In  selecting  such  names  as  seem  proper  to  be  used  in  an 
alphabetical  list,  a  list  sufficiently  copious  to  give  a  catalogue  of 
the  causes  of  death  in  general  popular  use,  they  find  it  to  amount 
in  number  to  one  hundred  and  forty-seven,  which  they  think  may 
be  tolerated. 

2.  In  selecting  the  terms  to  designate  the  causes  of  death,  they 
have  confined  themselves  as  much  as  possible  to  what  they  judge 
to  be  the  most  popular  English  names,  when  such  terms  are  not  too 
long.  When  there  is  too  much  circumlocution  in  the  English 
name,  they  have  substituted  a  scientific  name,  the  more  readily  as 
many  of  these  have  now  become,  to  a  certain  degree,  familiar  to 
the  common  reader.  Thus  they  use  such  terms  as  buniSj  colic^  con- 
sumption; lungs,  inflammation  of;  dysentery^  dyspepsia,  &c. 

3.  In  carrying  out  the  third  requisite,  there  is  more  difficulty 
because  of  the  great  extent  of  country  over  which  we  propose  that 
this  classification  shall  extend,  and  the  great  laxity  with  which 
names  of  diseases  are  used  in  different  regions,  both  by  physicians 
and  people.  Two  or  three  examples  may  be  given :  "  Hives"  and 
"bold  hives"  are  terms  professionally  and  popularly  known  as 
synonymous  with  "croup;"  but,  upon  inquiry,  it  was  ascertained 
that  a  number  of  cases,  returned  in  Kentucky  and  in  South  Caro- 
lina, under  these  names,  "were  in  nothing  like  croup,  but   an 
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eruptive  disease  to  which  young  children  are  subject,*'  Again, 
"congestive  fever,"  in  England,  and  in  the  northern  States,  is  a 
variety  of  typhus  fever ;  but  in  the  southern  States,  it  is  a  variety 
of  "  intermittent  fever,"  or,  at  any  rate,  of  "  bilious  fever."  But 
this  term,  bilious  fever,  in  the  northern  States,  is,  in  some  places 
at  least,  used  in  a  sense  not  recognized  in  the  South  and  Southwest. 
Again,  "winter  fever"  is,  in  some  regions,  synonymous  with  pneu- 
monia ;  in  some  it  is  restricted  to  typhoid  pneumonia;  and  in  some, 
it  would  appear  to  signify  typhus  or  typhoid  fever.  Again,  "putrid 
sore-throat"  is  used  in  many  places  to  signify  scarlatina  maligna, 
whilst  in  others,  it  is  a  synonym  with  black  tongue,  or  erysipelas. 

Cases  of  death  involving  this  difficulty  will  come  up;  the  remedy 
for  which  seems  to  be,  that  he  who  classifies  the  returns  shall  trans- 
late such  terms  into  those  of  general  currency,  e.  g.,  putrid  sore- 
throat  into  scarlatina  or  erysipelas,  as  it  may  be  understood  in  the 
region  from  which  it  is  reported. 

There  is  another  difficulty  in  having  uniformity  in  the  nomen- 
clature, which  may  be  illustrated  by  a  case.  A  man  who  had 
ruined  his  health  by  continued  intemperance,  received  a  pistol  shot 
just  above  the  elbow  joint.  For  some  weeks  he  continued  to  have 
rather  free,  but  not  profuse  hemorrhage.  At  length,  an  operation 
was  performed,  and  an  enlarged  portion  of  an  artery  removed. 
Subsequently  gangrene  set  up,  and  the  man  died.  His  death  might 
be  ascribed  by  one  to  mortification ;  by  another  to  the  operation ;  by 
a  third  to  gunshot  wound ;  and  by  a  fourth  to  malpractice  or  intem- 
perance. Doubtlessly  many  deaths  are  annually  ascribed  to  inflam- 
mation of  the  brain,  and  to  amenorrhoea,  when  these  are  only 
symptoms  of  other  diseases.  The  only  remedy  for  this  seems  to 
}ye  a  more  correct  knowledge,  and  greater  care  on  the  part  of  those 
who  state  the  cause  of  death. 

Whilst  upon  the  subject  of  nomenclature,  it  may  be  proper  to 
observe  that  several  names  of  doubtful  propriety  have  been  retained, 
e.  g^  chicken-pox,  fracture,  mumps,  &o.  It  is  doubtful  if  chicken- 
pox  or  mumps  ever  cause  death ;  and  deaths  ascribed  to  fracture 
would  be  more  properly  attributed  to  the  cause  which  occasioned 
the  fracture. 

Again,  causes  of  death  are  retained,  as  to  the  meaning  of  which 
great  doubts  must  be  entertained,  e,  g,,  debility,  infantile,  disease  of 
liver,  &c.  Very  many  persons,  who  remain  in  ill  health  for  a  con- 
siderable time,  believe  themselves,  and  are  considered  to  be  aflFected 
by  disease  of  the  liver,  without,  perhaps,  any  good  reason.    T 
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debility  and  infantile,  we  can  attach  no  definite  idea,  except  that 
the  deceased  was  very  weak  or  very  young. 

The  alphabetical  list  of  causes  of  death  hereunto  attached,  marked 
A,  is  more  copious  than  is  necessary  for  the  Classified  Table;  but 
each  cause  will  be  embraced  under  some  head  in  the  latter,  e,  g^ 
congestive  chills  and  congestive  fever  are  classed  with  intermittent 
fever. 

For  the  sake  of  indicating  the  congeniality  and  the  connection 
of  the  two  tables,  a  number  is  prefixed  to  each  cause  of  death  in 
Table  A,  which  indicates  the  class  under  which  it  is  found  in 
Table  B. 

The  most  troublesome  part  of  the  duty  assigned  to  your  Com- 
mittee is  that  which  requires  them  to  frame  a  classification  of  the 
Causes  of  Death,  Very  many  classifications  have  been  offered  to 
the  world.  Indeed,  in  former  years,  a  systematic  work  on  the 
practice  of  physic  was  scarcely  considered  complete  without  its 
system  of  nosology.  Each  of  these  was  prepared  with  great  care 
and  labor,  and  was,  perhaps,  satisfactory  to  him  who  constructed 
it ;  but  not  one  has  been  found  which  had  not  defects  of  such  mag- 
nitude and  importance  as  to  render  it  decidedly  objectionable  to 
many  of  those  who  were  best  able  to  judge  of  its  merits.  These 
facts  are  suflScient  to  impress  upon  us  two  truths:  1.  The  very 
great  importance  attached  to  a  properly  arranged  classification ; 
and,  2,  the  great  difficulty  in  making  such  a  one. 

Having  no  hope  of  producing  a  system  of  classification  which 
shall  be  acceptable  to  all — and  even  doubting  whether  they  can 
arrange  one,  with  which  themselves  shall  be  entirely  satisfied,  your 
Committee  propose  to  lay  the  result  of  their  labors  before  the  Asso- 
ciation. 

In  devising  a  classification,  they  have  thought  that  it  is  very 
important  to  remember  the  object  to  be  attained,  and  those  to 
whom  the  classification  is  to  be  addressed.  A  system  of  nosology 
which  might  be  very  appropriate  to  a  learned  treatise  on  the  prac- 
tice of  physic — which  should  be  addressed  to  learned  men,  men 
accustomed  to  trace  resemblances  between  things,  at  first  sight  un- 
like, and  to  discriminate  and  mark  dissimilarities  between  things  in 
some  respects  similar — might  and  ought  to  be  difierent  from  one 
which  should  be  used  in  a  mortality  report,  which  should  be  ad- 
dressed to  men,  not  at  all  accustomed  to  medical  technicalities;  men 
of  good  common  sense,  but  who  have  neither  time  nor  opportunity 
to  study,  to  any  extent,  the  words  and  phrases  taken  from  foreign 
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languages,  or  to  trace  lines  of  similitude  at  once  faint  and  uncer- 
tain ;  men  whom  it  is  a  matter  of  first  importance  to  interest 
in  this  matter,  and  to  whom,  therefore,  we  should  furnish  every 
possible  facility  for  acquiring  a  knowledge  of  this  subject,  and  from 
whom  we  should  remove  every  obstacle  which  might  stand  in 
their  way.  Indeed,  this  whole  subject  should  be  made  as  enticing 
to  the  general  readers  as  possible ;  because  the  more  they  become 
Interested  in  it,  the  more  facilities  we  shall  have  afforded  us  to  col- 
lect facts,  and  those  facts  will  be  more  definite  and  reliable. 

By  the  appointment  of  this  committee,  the  Association  has  ex- 
pressed the  opinion  that  a  uniformity  in  the  general  plan  for 
registration  reports,  and  in  the  nomenclatare  and  classification  of 
the  causes  of  death,  is  a  matter  of  great  importance ;  an  opinion  in 
which  this  committee  most  cordially  concur.  This  uniformity 
upon  a  basis  tolerably  correct,  is  perhaps  even  more  important 
than  that  the  plan  adopted  should  be  the  best ;  because  the  facili- 
ties of  comparing  the  facts  collected  in  one  State  or  country, 
with  those  collected  in  others,  is  one  of  the  important  ends  of 
registration.  It  is  earnestly  to  be  desired  that  a  uniformity  could 
be  established  in  all  the  countries  of  Europe  and  America ;  bat 
there  is,  at  present,  little  ground  to  hope  that  such  an  object  can 
be  effected ;  and  this  Association  cannot  extend  even  an  advisory 
power,  except  to  the  States  of  this  Union.  Yet,  if  a  large  number 
of  our  States  should  cordially  adopt  any  one  system,  we  have 
reason  to  believe  that  this  fact  would  exert  a  sensible  influence 
both  upon  the  neighboring  States  and  on  other  countries.  But 
grant  that  no  foreign  country  should  adopt  our  classification,  the 
facilities  for  comparing  the  hygienic  condition  of  the  different  parts 
of  this  vast  country  would  be  immeasurably  increased.  This  con- 
sideration is  of  paramount  importance,  and  imperiously  requires 
the  adoption  of  this  measure.  And  as  the  study  of  the  relative 
health,  longevity,  &c.,  of  foreign  countries  will  be  confined  princi- 
pally to  professed  statists,  they  will  be  less  apt  to  be  misled  by  a 
difference  of  classification. 

Another  item  of  importance  is,  that  the  classification  adopted 
should  be  permanent,  not  lightly  altered  to  suit  the  notions  of  the 
person  in  each  or  any  State,  whose  duty,  for  the  time  being,  it  may 
be  to  superintend  the  making  out  of  an  annual  report.  It  is  hoped 
and  believed  that  if  this  Association  shall  recommend  a  classifica- 
tion to  be  adopted  by  the  several  States,  such  recommendation  will 
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be  more  readily  concurred  in,  and  be  more  permanent  in  its  obser- 
vance, than  has  ever  been  the  case  heretofore. 

It  is  true  that  in  1847,  this  Association  did  recommend  a  certain 
classification,  which  was,  with  a  few  exceptions,  identical  with  one 
then  recently  introduced  by  the  Eegistrar-Qeneral  of  England. 
And  it  is  true  that  all  the  States  which  have  adopted  a  classifica- 
tion at  all,  have  used  that  recommended  by  the  Association ;  and 
all,  with  the  exception  of  Massachusetts,  continue  to  use  it.  Massa** 
chusetts  was  the  first  on  this  continent  to  establish  a  system  of 
registration  on  an  improved  basis ;  and  deserves  the  deepest  grati- 
tude of  the  whole  confederacy,  for  the  noble  example  she  has  set 
them;  but  we  have  good  reason  to  doubt  the  propriety  of  her 
abandoning  the  classification  first  adopted  by  herself,  and  subse- 
quently by  pther  States,  without  any  concerted  action.  We  feel 
assured,  too,  that  this  step  is  regretted  by  men  within  her  borders, 
who  are  in  every  way  qualified  to  be  heard  in  this  matter.  Your 
Committee  know  perfectly  well,  that  some  slight  changes  in  the 
classification  now  spoken  of  were  desired,  and  would  have  been 
made  in  the  reports  of  some  of  the  States,  if  it  had  not  been  for  the 
determination  to  adhere  to  it,  because  it  was  recommended  by  this 
Association.  This  fact,  too,  may  be  adduced  to  enforce  the  opinion 
expressed  as  to  the  influence  of  a  recommendation  from  this,  the 
highest  medical  authority  in  this  country,  if  not  in  the  world.  For, 
if  any  medical  assembly,  which  could  more  truly  be  styled  both 
ecumenical  and  catholic,  was  ever  held,  your  Committee  are  not 
aware  when  or  where  it  was. 

The  great  difficulty  in  forming  a  classification  of  causes  of  death 
has  long  been  felt  hj  each  individual  of  this  Committee:  they  have 
seen  what  appeared  insuperable  objections  existing  against  basing 
it  exclusively  upon  the  several  systems  (as  they  have  been  called), 
of  the  body;  as  the  nervous,  sanguiferous,  &c.;  or,  upon  the  regions 
of  the  body,  as  the  thoracic,  abdominal,  &c.;  or  upon  morbific 
causes,  as  atmospheric,  mineral,  or  animal  poisons.  After  much 
reflection,  they  have  determined  to  recommend  adherence  to  that 
system  of  classification  which  was  adopted  by  this  Association  in 
1847,  making  only  a  few  alterations. 

This  plan  consisted  of  twelve  classes,  which  affi)rd  lines  of  sepa- 
ration of  tolerable  distinctness.  In  the  first  class,  zymotic^  are 
included  those  causes  of  death  which  are  usually  considered  as  of 
epidemic,  endemic,  or  contagious  origin.  This  constitutes  one 
great  division :  and  opposed  to  this,  a  numerous  list  of  diseases  is 
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foand,  termed  sporadic.  This  list  has  been  divided  into  several 
classes,  according  as  they  affect  the  body  generally,  or  a  particular 
''  system.''  In  the  first  of  these  divisions,  constituting  the  second 
class,  they  put  such  diseases,  not  of  zymotic  origin,  as  affect  the 
whole  body,  as  gout,  scrofula,  &c ;  or  whose  seat  is  of  variable  or 
uncertain  location,  as  infiammation  or  mortification.  Then  come 
divisions  for  diseases  of  the  nervous^  of  the  respiratory,  of  the  circu- 
latory, of  the  digestive,  of  the  urinary,  of  the  generative,  of  the  loco- 
motive, and  of  the  integumentary  systems  respectively.  Then  a  divi- 
sion is  appropriated  to  old  age :  and  the  twelfth  is  appropriated  to 
deaths  from  external  causes. 

At  first  sight,  it  would  seem  that  little  difiiculty  could  arise  as 
to  placing  any  one  disease  under  its  appropriate  class ;  and  yet 
very  considerable  doubt  has  existed  in  divers  Instances.  In  the 
first  place,  a  definite  idea  must  be  formed  as  to  the  meaning  of 
terms.  We  all  have  a  general  impression  as  to  the  meaning  of  the 
terms  epidemic,  endemic,  and  contagious ;  but  when  we  come  to  a 
practical  illustration,  we  shall  be  constantly  differing  as  to  the  line 
which  limits  each  of  these.  For  instance,  many  draw  no  distinc- 
tion between  epidemics  and  endemics. 

And  again,  those  who  use  the  term  endemic  in  its  strict  sense, 
still  differ  as  to  what  diseases  properly  belong  to  it.  There  are 
few  places  in  which  any  disease  may  not  appear ;  and,  therefore, 
the  propriety  of  considering  a  disease  endemic  in  a  particular  loca- 
tion, must  depend  on  its  relative  frequency  at  that  point,  in  com- 
parison with  other  points.  But  again,  there  is  no  place  subject  to 
endemics,  in  which  they  always  prevail  with  equal  intensity ;  and 
men,  equally  honest  and  intelligent,  may  differ  as  to  the  fact  of  a 
particular  disease  being  endemic  at  a  particular  place. 

Let  us  look  again  to  the  term  contagious;  defined  by  Dunglison, 
"  capable  of  being  transmitted  by  mediate  or  immediate  contact." 
Again,  contagion  is  defined,  "the  transmission  of  disease  from  one 
person  to  another,  by  direct  or  indirect  contact."  *  *  "  Contagious 
diseases  are  produced  either  by  a  virus  capable  of  producing  them 
by  inoculation,  as  smallpox,  cowpox,  hydrophobia,  syphilis,  &c.,  or  by 
miasmata  proceeding  from  a  sick  individual,  as  in  plague,  typhus," 
&c.  Again,  "  physicians  are  by  no  means  unanimous  in  deciding 
what  diseases  are  contagious  and  what  are  not."  Your  Committee 
are  not  positive  that  all  parts  of  this  definition  are  consistent.  To 
make  themselves  understood  on  this  point,  and  at  the  same  time 
show  some  of  the  difficulties  they  have  experienced  in  determining 
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the  class  to  which  to  assign  a  particalar  disease,  they  will  instance 
three  items — syphilis,  hydrophobia,  and  malignant  pustule.  These, 
all  agree  in  being  caused  by  the  external  application  of  a  viras. 
Syphilis  is  legitimately  in  the  first  class,  because  it  is  "a  disease 
transmissible  from  one  person  to  another."  Hydrophobia,  though 
transmissible  by  its  virus  from  a  dog  to  a  man,  is  not  'transmissi- 
ble from  one  person  to  another."  Recognizing  the  transmissibility 
from  one  person  to  another  as  the  true  criterion  of  contagiousness, 
your  Committee  have  excluded  this  disease  from  the  first  class,  and 
for  reasons  hereafter  given,  have  placed  it  in  the  third.  Malignant 
pustule,  like  hydrophobia,  is  communicable  from  an  animal  to  man, 
but  not  transmissible  from  one  person  to  another.  Having  its  seat 
in  the  cellular  membrane,  and  being  very  nearly  allied  to  carbuncle 
and  gangrene,  it  is  placed  in  the  second  class,  whilst  congenital 
syphilis  being  inherited;  and  not  transmissible,  is  put  in  the  same 
class. 

Again:  There  are  divers  diseases  which  would  at  first  sight  seem 
to  belong,  with  equal  propriety,  to  two  or  more  classes,  e.  g.,  hy- 
drocephalus is  as  properly  a  dropsy  as  that  which  is  classed  under 
that  name ;  but  as  it  is  the  result  of  a  localized  diseased  action,  it 
is  judged  to  belong  more  properly  to  the  third  class. 

In  determining  these  points,  your  Committee  have  exercised  all 
the  discretion  and  discrimination  which  they  could  bring  to  bear 
upon  the  subject.  As  the  Table  A  (the  alphabetical  list)  is  intended 
more  especially  for  the  general  reader,  it  is  considered  proper  to 
have  the  list  more  extensive  than  in  Table  B.  For  the  same  reason 
the  names  adopted  in  that  table  should  be  more  familiar  to  the 
general  reader  than  is  necessary  in  this.  Table  B  being  intended 
more  particularly  for  the  profession  and  for  statists,  one  term  may 
very  properly  include  two  or  more  names  found  in  the  alphabetical 
list.  These  considerations  have  seemed  to  justify  and  require  a 
more  free  use  of  scientific  terms. 

Having  premised  these  remarks,  your  Committee  would  state 
that  each  of  the  members  has  been,  for  several  years,  much  inte- 
rested in  the  subject  of  registration,  and  has  devoted  considerable 
attention  to  it.  Bealiziog,  therefore,  the  difficulties  which  attend 
the  subject,  they  feel  no  inclination  to  cavil  about  any  other 
classification ;  but  are  content  to  produce  the  one  hereunto  an- 
nexed, as  that  which  they  think  best  suited  for  the  purpose 
intended.  This  they  do,  because  it  has  been  in  use  by  various 
States  for  several  years  past,  and  our  people  are  becoming  familiar 
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vith  the  arrangement;  whereas  a  change  of  plan  wonld  require 
some  considerable  time  for  the  people  to  become  familiar  with  it; 
and,  secondly,  it  is  more  simple  and  more  readily  understood  by 
the  masses,  than  any  classification  which  we  have  seen.  This  classi- 
fication is  returned  herewith,  as  a  part  of  this  report,  marked  B. 
Of  the  alterations  proposed,  your  Committee  would  mention  in 

Class  I.  Zymotics.  It  is  proposed  to  remove  Group  from  this 
Class  to  that  of  IV.,  Diseases  of  the  Respiratory  System.  This 
change  is  proposed  with  considerable  hesitation.  Divers  physicians 
think  that  croup,  at  some  times  and  in  some  locations,  assumes  an 
epidemic  character,  whilst  others  deny  that  it  ever  does ;  averring 
that  the  locations,  in  which  it  is  said  to  become  epidemic  occasion- 
ally, viz.,  low,  damp  places,  favor  the  development  of  the  disease, 
simply  by  favoring  the  activity  of  the  causes  which  everywhere 
produce  it.  That  damp  cold  air  is  much  more  efficient  in  its  pro- 
duction than  dry  cold  air.  That  although  it  is  more  frequent  at 
some  times  than  at  others,  yet  this  is  no  more  than  is  true  of  all 
diseases.  That  it  seems  to  be  produced  by  the  same  causes  as 
pneumonia,  quinsy,  hepatitis,  rheumatism,  pleurisy,  &c.  Again,  it 
is  believed  that,  like  consumption  and  hepatitis,  it  is  more  influ- 
enced by  hereditary  predisposition,  than  by  anything  which  should 
legitimately  place  it  among  the  zymotics. 

Into  this  class,  they  would  introduce  Diphtheria^  as  also  Puerperal 
Fever  under  the  name  of  Puerperal  Peritonitis^  as  being  too  closely 
allied  to  fevers  and  erysipelas  to  be  separated  from  them.  It  may 
be  questioned  whether  the  group  of  fevers  should  be  more  divided 
so  as  to  present  congestive  fever  and  ship  fever^  &c.,  as  distinct  heads 
in  this  class ;  but  it  is  thought  that  showing  their  relations  in  the 
Alphabetical  List  will  be  sufficient  cause  to  suffer  them  to  be  merged 
with  other  varieties,  without  creating  any  confusion. 

As  milk'sickness  has  become  to  be  considered  a  distinct  disease, 
and  as  its  history  and  symptoms  assimilate  it  more  nearly  to  bilious 
fevers — if,  indeed,  it  be  not  a  variety  of  them — ^it  is  introduced  into 
this  class.    In  other  respects,  this  class  is  left  unchanged. 

Class  IL  General  or  Uncertain  Seat,  Into  this  class  anemia,  con- 
gestioTij  purpura,  scurvy,  and  congenital  syphilis,  are  introduced  as 
distinct  heads,  and  suddenly  is  taken  from  it.  A  certain  number  of 
deaths  are  annually  reported  from  congestion.  These  have  to  be 
disposed  of  under  other  heads — most  commonly,  perhaps,  under 
Inflammation — a  condition  materially  different    They  propose  to 
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put  scurvy  and  purpura  fuzmorrhagica  into  this  class,  as  being  dis- 
eases of  general  seat^  and  as  properly  belonging  there  as  scrofula, 
gout,  or  cancer. 

Under  the  head  of  Dropsy  they  propose  to  include  ascites,  as  they 
believe  that  most  of  the  cases  returned  as  dropsy^  are  really  cases 
of  ascites.  For  this  conclusion,  the  great  number  returned  under 
"dropsy,"  and  almost  none  under  ascites,  is  a  full  warrant. 

Although  carbuncle  and  malignant  pustule  are  considered  mate- 
rially different  in  their  origin,  yet  as  both  are  essentially  gangren- 
ous, and  are  of  very  rare  occurrence,  it  is  considered  better  to 
include  them  under  "  mortification,"  and  not  burden  the  classified 
list  with  them.  "  Svddenh/^  is  no  cause  of  death,  and  those  cases 
which  are  thus  returned  are  more  properly  placed  among  the  "  un- 
known" or  "  causes  not  stated." 

Class  III.  Diseases  of  the  Nervous  System  they  would  leave  un- 
changed, with  the  single  exception,  that,  upon  full  reflection,  they 
have  transferred  Hydrophobia  from  the  twelfth,  to  this  class.  It  is, 
to  be  sure,  occasioned  by  an  external  cause;  but  the  symptoms  of 
the  disease  are  mainly  developed  in  the  nervous  system.  The 
application  of  the  virus  is  not  speedily  followed  by  manifest  disease 
but  may  be  followed  by  hydrophobia  at  any  time  between  six  days 
and  nine  months.  (See  "Eeport  on  Hydrophobia,"  Trans.  Am.  Med. 
Ass.,  ix.  258.)  In  this  respect,  as  well  as  in  the  character  of  its 
symptoms,  it  id  so  closely  allied  to  tetanus,  that  they  should  not  be 
separated.  Is  hydrophobia  caused  by  an  external  injury?  so  is 
tetanus.  Is  hydrophobia  very  uncertain  as  to  its  period  of  evolu- 
tion? so  is  tetanus.  Does  the  external  wound  in  hydrophobia 
usually  heal  before  the  manifestation  of  the  disease  ?  so  is  it,  occa- 
sionally at  least,  with  tetanus.  Will  the  hydrophobic  patient 
sometimes  die,  although  the  peculiar  symptoms  may  not  become 
very  severe?  so  does  the  tetanic.  If  there  is  such  an  affinity 
between  these  two  diseases,  why  should  they  be  separated  into 
different  classes?  Indeed,  in  most  systems  of  practice,  hydro- 
phobia is  found  in  juxtaposition  with  tetanus. 

It  is  not  placed  in  the  first  class,  because,  though  it  is  occasioned 
by  the  introduction  of  a  poisonous  matter,  yet  the  development  of 
the  disease  does  not  take  place  in  any  definite  period ;  nor  is  it 
communicable  from  one  human  being  to  another. 

Class  IV.  Diseases  of  the  Respiratory  System.  In  this  class  they 
would  place  Group.    Otherwise  let  it  remain  unchanged. 
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Class  V.  Dismses  of  ike  Oirculaiory  System,    Unchanged. 

Class  VI.  Diseases  of  the  Digestive  System.  They  leave  Ascites 
oat  of  this  class. 

Class  Vn.  Diseases  of  the  Urinary  System,    Is  left  unchanged. 

Class  VITL  Diseases  of  the  Generative  System.  Unchanged  ex- 
cept by  removing  Puerperal  Fever  to  Class  I. 

Class  IX.  Diseases  of  the  Locomotive  System,    Unchanged. 

Class  X.  Diseases  of  the  Integumentary  System.  Take  out  Fistula 
and  Purpura,  and  insert  Leprosy. 

Class  XI.  Old  Age.    Unchanged. 

Class  XII.  From  External  Causes.  In  this  class,  no  material 
alteration  is  made,  with  the  exception  of  transferring  Hydro- 
phobia to  the  third  class. 

Class  XIII.  Causes  not  speayied  acsLTcelj  deserve  to  be  considered 
a  class ;  but  for  the  sake  of  giving  an  appearance  of  finish,  perhaps 
it  is  as  well  to  dignify  them  thus  far,  and  here  appears  to  be  the 
most  proper  place  for  its  introduction. 

Class  XIV.  Stillbom  expresses  a  fact  rather  than  a  cause  of 
death.  It  is  proper  that  the  stillborn  should  be  recorded  among 
the  deaths  as  well  as  among  the  births ;  otherwise  we  should  have 
a  very  incorrect  idea  of  the  proportion  between  the  births  and 
deaths.  The  stillborn,  too,  should  be  so  placed  in  the  table  as  to 
be  easily  separable  from  the  deaths  in  general,  and  therefore  at  the 
end  of  the  table  seems  the  most  appropriate  place. 

All  which  is  respectfully  submitted. 

W.  L.  SUTTON,  M.  D.,  Georgetown,  Ky,,  Ch'n 
EDWARD  JAR  VIS,  M.  D.,  Dorchester,  Mass, 
EDWIN  M.  SNOW,  M.  D.,  Providence,  R.  L 
WILSON  JEWELL,  M.  D.,  Philadelphia, 
R.  W.  GIBBES,  M.  D.,  Columbia,  S.  C. 
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A. 

A  List  of  Causes  of  Death  proposed  to  be  used  in  an  Alphabetical  List 

of  Deaths  in  Begisttation  Reports. 

The  name  first  given  is  the  one  proposed  to  be  used,  to  wMclx  are  added  other 
names  Bjnonymoas  with  or  intended  to  be  included  under  it.  The  number  pre- 
fixed to  eaoh  cause  indicates  the  class  to  which  it  belongs  in  the  classified  table. 


8.  Abortion  (including  Miscarriage :  ap- 

plied to  mother). 
2.  Abscess  (when  the  seat  is  not  speci- 
fied ;  when  specified,  refer  it  to  the 
proper  organ  or  seat). 
12.  Accident  (including  deaths  from  all 
agents ;  death  following  speedily)  • 

2.  Anaemia. 

5.  Aneurism. 
12.  Amputation. 

3.  Apoplezj. 

4.  Afitluna  (Phthisio). 

7.  Bladder,  disease  of. 

7.  *^        inflammation  of  (Cystitis). 

9.  Bones,  disease  of. 

6.  Bowels,     "        " 

6.        '*       congestion  of. 

6.        "       hemorrhage  of. 

6.        "       inflammation  of  (Enteritis). 

6.        "       ulceration  of. 

3.  Brain,  congestion  of. 
disease  of. 
dropsy  of. 
inflammation  of  (Brain  Fever, 

Meningitis,     Pleurisy     of 
Head,   Cephalitis,   Phreni- 
tis). 
softening  of. 

4.  Bronchitis   (Catarrh,  Catarrhal  Fe- 

ver). 
12.  Bums  and  Scalds  (including  explo- 
sions of  steam  and  of  gunpowder) . 

2.  Cancer  (seat  not  specified ;  if  speci- 
fied, refer  to  proper  organ). 
2.  Carbuncle. 

8.  Child-birth  (including  sudden  sink- 

ing after  parturition). 
1.  Chills,  congestive. 
1.  Cholera,  Asiatic. 


3. 

it 

3. 

u 

3. 

u 

3. 


(I 


1.  Cholera  Infantum. 

1.  «       Morbus. 

3.  Chorea  (St.  Vitus's  Dance). 
12.  Cold  Water  Drinking. 

6.  Colic  (Cramp  in  stomach  or  bowels). 

2.  Congestion  (when  seat  not  stated; 

when  stated,  refer  to  proper  or- 
gan). 

6.  Constipation. 

4.  Consumption  (Phthisis,  Breast  Com- 

plaint). 

3.  Convulsions  (Fits,  Cramps,  Spasms). 
8.  "  puerperal. 

4.  Croup  (Hives,  Bold  Hives). 
2.  Cyanosis  (Blue  Disease). 

2.  Debility. 

2.  "         From  premature  birth ;  in- 

fantile debility. 

3.  Delirium  Tremens  (Mania-I^Potu). 

7.  Diabetes. 

1.  Diarrhoea,  acute. 

6.  Digestive  Organs,  disease  of. 

1.  Diphtheria. 
6.  Dirt-Eating. 

2.  Dropsy  (Ascites,  Anasarca). 
12.  Drowned. 

1.  Dysentery  (Flux,  Dry  Gripes). 
6.  Dyspepsia  (Cachexia). 

3.  Epilepsy  (Falling  Sickness). 

1.  Erysipelas  (St.  Anthony's  Fire,  Black 
Tongue). 
12.  Executed. 

1.  Fever. 

1.      "       Congestive. 

1.      "       Continued  Typhoid.  Typhus, 

Ship,  Jail. 
1.      "       Intermittent. 
1.      '<       Remittent  (BiUous  f). 
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1.  Fever,  Yellow. 
12.  Praotnre. 

12.  Frozen  (death  soon  following  ezpo- 
snxe  to  intense  cold). 

8.  Generative  Organs,  disease  of  (in- 

cluding all  not  specified). 

2.  Gk)nt. 

7.  Gravel  (Stone). 

5.  Heart,  disease  of. 
5.      "      dropsy  of  (Pericardium,  drop- 
sy of). 

5.  *'      inflammation  of.     Pericardi- 

tis. 
12.  Heat  (Sunstroke,  Coup  de  Soleil). 

2.  Hemorrhage  (source  not  specified). 

6.  Hemorrhoids. 
6.  Hernia. 

9.  Hip-Joint,  disease  of  (Morbus  Cox- 

arius). 

1.  Hooping-Cough. 

3.  Hydrophobia. 

4.  Hydrothoraz  (Dropsy  of  Chest). 

2.  Inflammation  (seat  not  stated). 
1.  Influenza. 

3.  Insanity. 

12.  Intemperance  (in  eating  or  drink- 
ing). 
6.  Intussusception  (Ileus). 

6.  Jaundice. 

9.  Joints,  disease  of,  including  White 
Swelling. 

■ 

7.  Kidney,  disease  of. 

7.        "  "       "   (Bright's). 

7.        "       inflammation  of. 
12.  Killed  by  design  (murder,  homicide, 
poison,  &c.). 

4.  Laryngitis  (Inflammation  of  Throat) . 
10.  Leprosy  (Elephantiasis). 

12.  Lightning. 
6.  Liver,  disease  of. 
6.       "      inflammation  of. 
4.  Lunge,  disease  of. 
4.       "      congestion  of. 
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4.  Lungs,  hemorrhage  from. 
4.      "      inflammation  of  (Pnetimonia 
P.  Typhoid,  Winter  fever). 

2.  Malformation  (say  what,  if  known). 
2.  Marasmus  (Atrophy,  Tabes  Mesen- 

terioa). 
1.  Measles. 
12.  Mercury,  eflSsots  of  (Salivation). 
8.  MUk  Leg. 

1.  Milk  Sickness  (Sick  Stomach,  Bili- 

ous  Vomiting). 

2.  Mortification. 
1.  Mumps. 

12.  Neglect,  and  Exposure  of  Infants. 

3.  Nervous  Organs,  disease  of. 
3.  Neuralgia. 

6.  Nursing  Sore-Mouth. 

11.  Old  Age. 

3.  Palsy. 

8.  Paramenia  (any  menstrual  irregu- 

larity). 
6.  Peritonitis. 

1.  "  Puerperal. 

4.  Pleurisy. 

12.  Poison,  accidentally. 

2.  Purpura  Haemorrhagica. 
2.  Pustule,  malignant. 

4.  Quinsy  (Sore-Throat,  Inflammatory 
Sore-Throat). 

2.  Rickets  (Mollities  Ossium). 

9.  Rheumatism. 

1.  Scarlatina    (Canker,    Rash,    Putrid 

Sore-Throat). 

2.  Scrofula  (Negro  Consumption). 
2.  Scurvy. 

10.  Skin,  disease  of. 

1.  Smallpox  (including  Varioloid,  Kine 

and  Chicken-Pox). 

2.  Spina  Bifida. 

9.  Spine,  disease  of  (including  Lumbar 

Abscess). 
6.  Spleen,  diseases  of. 
12.  Starvation. 
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6.  Stomach,  disease  of. 

6.         *'        cancer  of. 

6.         "        hemorrhage  from. 

6.         "        inflammation  of. 
13.  Suddenly,  cause  not  known. 
12.  Suffocated    (smothered,    strangled, 

choked,  overlaid,  or  by  gases). 
12.  Suicide. 

1.  Syphilis  (Venereal,  Gonorrhoea). 

2.  "        congenital. 


6.  Teething. 
3.  Tetanus. 


1.  Thrush. 

3.  Trismus  Nasoentium. 

2.  Tumor  (when  seat  noted,  refer  to 

proper  organ  or  site). 

10.  Ulcer  (when  seat  noted,  refer  to  pro- 
per oi^an  or  site). 
13.  Unknown. 

6.  Worms. 
12.  Wounds. 

12.         *'        Poisoned,  Snake-bite,  Dis- 
section Wounds. 


B. 

A  Classification  of  Causes  of  Death  to  he  used  in  Registration  Reports 
[submitted  to  the  Consideration  of  the  American  Medical  Assoctatiou 
at  the  Meeting  in  1859,  consisting  of  Twelve  Classes']. 


Class    I. 


«     II. 

"    ni. 

"  IV. 
«  V. 
"  VI. 
"  VII. 
"  VIII. 
"  IX. 
"  X. 
"  XI. 
"  XII. 
"  XIII. 

"  xrv. 


Zymotics.     Diseases  which  are  Epidemic, 

Endemic,  or  Contagious.  ' 

Sporadic  Diseases,  consisting  of — 

Diseases  of  General,  Uncertain,  or  Unlooalized  Seat. 

"        of  the  Nervous  System. 

of  the  Respiratory  System. 

of  the  Circulatory  System. 

of  the  Digestive  System. 

of  the  Urinary  System. 

of  the  Generative  System. 

of  the  Locomotive  System. 

of  the  Integumentary  System. 
Old  Age. 

From  External  Causes. 
From  Causes  not  specified. 
Stillborn. 


II 


u 


it 


it 


u 


tt 


i< 


Class  I.  Zthotics. 

1.  Cholera,  Asiatic. 

2.  "        Infantum. 

3.  "        Morbus. 

4.  Diarrhoea. 

5.  Diphtheria. 


6.  Dysentery. 

7.  Erysipelas. 

8.  Fever. 

9.  "      Continued  (including  Ty- 

phus, Typhoid,  Ship, 
and  Jail). 
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10.  Fever,  Intermittent   (including 

Congestive  Chills  and 
Congestive  Fever). 

11.  "      Remittent. 

12.  "       Yellow. 

13.  Hooping-Congh. 

14.  Inflnenza. 

15.  Measles. 

16.  Milk  Sickness. 

17.  Mnmps. 

18.  Puerperal  Peritonitis. 

19.  Scarlatina. 

20.  Smallpox. 

21.  Syphilis. 

22.  Thmsh. 

CliASS  II.    BiSBASBg  OF  GbVBBAL  OB  UnLO- 
CALIZBD  SbAT. 

23.  Abscess. 

24.  Anaemia. 

25.  Cancer. 

26.  Congestion. 

27.  Debility. 

28.  "         from  Premature  Birth 
(including  Infantile  Debility). 

29.  Dropsy. 

30.  Gout. 

31.  Hemorrhage. 

32.  Inflammation. 

33.  Malformation  (including  Cyano- 

sis and  Spina  Bifida). 

34.  Marasmus. 

35.  Mortification  (including  Carbun- 

cle and  Malignant  Pustule). 

36.  Purpura  Hsmorrhagica. 

37.  Scrofula  and  Rickets. 

38.  Scurvy. 

39.  Syphilis,  congenital. 

40.  Tumor. 

Class  III.  Diseases  op  the  Kebvods  Sts- 

TEM. 

41.  Apoplexy. 

42.  Cephalitis. 

43.  Chorea. 

44.  Convulsions    (including    Puer- 

peral.) 

45.  Delirium  Tremens. 

46.  Epilepsy. 

47.  Hydrocephalus. 


48.  Hydrophobia. 

49.  Insanity. 

50.  Nervous  Organs,  disease  of  (in- 

cluding Brain,  congestion  of, 
disease,  and  softening). 

51.  Neuralgia. 

52.  Paralysis. 

53.  Tetanus     (including     Trismus 

Nascentium). 

Class  IV.  Diseases  of  the  Respibatoby 
Ststem. 

54.  Asthma. 

55.  Bronchitis  (Cold). 

56.  Consumption. 

57.  Croup. 

58.  Hydrothorax. 

59.  Laryngitis. 

60.  Lungs,    disease    of    (including 

congestion  of  and  hemorrhage 
from). 

61.  Pleurisy. 

62.  Pneumonia. 

63.  Quinsy. 

Class  V.   Diseases  of  the  Cibculatoby 
Ststeh. 

64.  Aneurism. 

65.  Heart,  disease  of  (including  Cir- 

culatory Organs,  disease  of). 
QQ.  Pericarditis. 

67.  Pericardium,  dropsy  of. 

Class  VI.  Diseases  of  the  Digestive  Sys- 
tem. 

68.  Bowels,   disease  of   (Including 

hemorrhage,  cancer,  conges- 
tion, constipation,  intussus- 
ception, ulceration  of,  and 
haemorrhoids). 

69.  Colic. 

70.  Digestive  Organs,  disease  of  (in- 

cluding Nurse's  Sore-mouth). 

71.  Diseases  of  the  Spleen. 

72.  Dyspepsia    (including   Chronic 

Inflammation  of  Stomach,  Dirt- 
Eating). 

73.  Enteritis. 

74.  Gastritis. 

75.  Hepatitis. 

76.  Hernia. 
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77.  Jaundice  (includiiig  Ictems  In- 

fantam). 

78.  Liver,  disease  of. 

79.  Peritonitis. 

80.  Stomach,  disease  of  (including 

ulceration  of,  cancer,  hemor- 
rhage). 

81.  Teething. 

82.  Worms. 

Class  VII.  Bisbajbes  of  thb  URniABT  Sta- 

TBX. 

83.  Bladder,  disease  of. 

84.  Cystitis. 

85.  Diabetes. 

86.  Gravel. 

87.  Kidneys,  disease  of  (including 

Bright's?). 

88.  Nephritis. 

Class  YIII.  Diseasbs  of  thb  Gbnbbativb 
Ststbk. 

89.  ChUd-birth    (including    Abor- 

tion). 

90.  Generative   Organs,  disease  of 

(including  Womb,  disease  of, 
hemorrhage  from,  cancer  of). 

91.  Milk  Leg. 

92.  Paramenia   (including  amenor- 

rhcsa,  whites,  &c.). 

Class  IX.   Diseasbs  of  the  Locokotitb 
Ststbk. 

93.  Bones,  disease  of. 

94.  Hip-joint,  "       " 

95.  Joints,       "       " 

96.  Rheumatism. 


97.  Spine,    disease    of    (excluding 
Spina  Bifida). 

Class  X.  Disbabes  of  the  IxTEocHEaTAST 
Stbtbx. 
.    98.  Leprosy. 
99.  Skin,  disease  of. 

100.  Ulcer. 

Class  XI.  Old  Aob. 

Class  XII.  Fbox  Extbrkal  Causbs. 

101.  Accidents  (including  Fractures). 

102.  Bums  and  Scalds. 

103.  Drowned. 

104.  Poison. 

105.  Executed. 

106.  Frozen. 

107.  Heat. 

108.  Intemperance. 

109.  EiUed. 

110.  Lightning. 

111.  Neglect  and  Exposure. 

112.  Poison  (including  mercury,  ef- 

fects of.) 

113.  Starvation. 

114.  Suffocated. 

115.  Suicide. 

116.  Wounds  (including  amputation 

and  surgical  operation). 

117.  "         Poisoned. 

XIII.  Causes    not  stated    (including 

those    dying    suddenly,    no 
cause  known). 

XIV.  Stillborn. 
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TABLE  I.— A.     (For  Slave  States.) 

Exhibiting  the  Number  of  Births,  Marriages,  and  Dealha  among  the 
White  Population,  returned  from  each  County,  leith  (heir  Proportion 
to  the  White  Population;  and  the  average  Age  at  Death. 
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TABLE  1— B.     (For  Slave  States.) 

Exhibiting  the  Number  of  Births  and  Deatlis  among  the  Colored  Popula- 
tion, as  relumed  from  each  Counly,  with  their  Proportion  to  that 
Population,  and  the  average  Age  at  Death;  and  also  the  Proportion  of 
all  Births,  and  of  all  Deaths,  to  the  entire  While  and  Black  Population. 
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TABLE  ni.     MARRIAGES. 

Showing  the  Number  solemnized  in  the  several  Counties  for  each  Month 
in  Ike  Year  18 
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TABLE  IV.     MARRIAGES. 

the  Age8  and  Condition  of  Persons  Married  during  the  Tear  18 

(A.)  AOOBEOATE. 
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Note.  These  tables,  A,  B,  &c.,  «re  to  be  filled  thus :  The  whole  number  of  men 
returned  «a  having  murried  noder  20  yeara  is  set  down  under  "whole  nnmbor." 
All  the  brides  married  to  these,  also  noder  20  years,  are  set  down  in  eolnmn 
"under  20,"  under  "ages  of  women."  Those  brides  from  20  to  2S  jears,  In  that 
□olnmn,  kc.  Of  conrae  the  nnmber  of  brides  Inolnded  In  the  different  oolamna  oT 
"ages  of  women"  mnat  corroapond  with  the  "whole  nnmber"  of  grooms  on  that 
line.     And  bo  on  a«  to  the  other  lines  of  the  table. 
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TABLE  IV.     MARRIAQES—Contiinied 

Skovnng  the  Ages  and  Condition  of  Persons  Married  during  the  Tear  I 

(B.)  Bachelobs  TO  Maids. 


imt.               1                           AQES  OP  woMBN.                           1 
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TABLE  IV.     MARRIAGES— Continaed. 

Showing  the  Ages  and  Condition  of  Persons  Married  during  the  Year  18 

(C.)  Bachelohs  TO  WrcowB. 


HEN. 

AQES  OF  WOMEN. 
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Under  20 
20  to  26  . 
2S  to30  . 
30M.35  . 
35to40  . 
40  to  45  . 
4GIOG0. 
CO  to  G6  . 
69  to  60  . 
60  to  65  . 
65  to  TO  . 
Orer  70  . 
Unknown 
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TABLE  IV.     MARRIAGES— Continoea. 

Showing  the  Ages  and  Condition  of  Persona  Married  during  the  Tear  18 

(D.)  WmowBRa  to  Maids. 


TABLE  IV.     MARRIAGES— Continued. 
Showing  the  Agee  and  Condition  of  Pereons  Married  during  the  1 
(E.)  WroowEEs  TO  Widows. 
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Undat  20 
20  ^•26  . 
25  to  3D  . 
30  to  35  . 
36  to  40  . 
40  to  45  . 
46  to  50  . 
50  to  56  . 
65  to  60  . 
60  to  66  . 
85  to  70  . 
Over  70  . 
CukDown 

t 
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TABLE  IV.     MARRIAGES— CoDtiDned. 

Showing  the  Ages  and  Condition  of  Persons  Married  during  the  Year  18 

(F.)  CoNnrnoNS  op  Pabties  not  stated. 
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Under  20 
20  to  25  . 
25  to  30  . 
30  to  35  . 
35  to  40  . 
40  to  45  . 
45  to  50  . 
50  to  55  . 
55  to  60  . 
60  to  65  . 
85  to  70  , 
Over  70  . 
Unknown 
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SUPPLEMENTARY  REPORT.* 

This  Supplementary  Report  by  the  Committee  appointed  to  draft 
a  plan  for  a  uniform  system  of  Births,  Marriages  and  Deaths, 

Respectfully  showeth :  That  they  have  had  the  duty  of  prepar- 
ing a  8raft  of  a  law  to  be  recommended  for  adoption  by  the  several 
States ;  and  "likely  to  answer  their  requirements,"  under  serious 
consideration ;  and  have  consulted  among  themselves  as  much  as 
the  short  time  allowed,  and  the  dispersed  condition  of  the  Com- 
mittee would  admit;  and  they  are  of  opinion  that  it  is  entirely  im- 
possible to  frame  one  law  which,  in  all  its  details,  would  be  or  could 
be  adopted  with  advantage  by  all  the  States. 

The  political  divisions,  and  the  machinery  by  which  facts  and 
statistics  are  collected,  vary  so  much  in  different  States,  that  it  is 
impossible  to  make  a  law,  which  may  be  very  proper  in  one,  to 
work  even  tolerably  well  in  another.  Feeling  the  truth  of  this 
objection,  they  have  yet  sought  to  be  enlightened  by  the  action  of 
a  committee,  appointed  for  a  similar  purpose,  by  the  Scientific  As- 
sociation; but  have  received  no  aid. 

Nevertheless,  your  Committee  think  they  can  furnish  valuable 
aid  to  those  States  which  have  not  heretofore  engaged  in  these  in- 
vestigations, by  pointing  out  the  facts  which  it  is  desirable  to  ob- 
tain, and  some  forms  for  collecting  "those  facts;"  but  leaving  the 
machinery,  and  the  precise  manner  of  collecting  them,  to  be  deter- 
mined by  each  State  for  itself. 

The  record  of  a  birth  should  show,  1.  The  date  of  birth.  2. 
Name  of  the  child.  3.  The  sex.  4.  Color.  5.  Born  alive  or  dead. 
6.  Where  born.  7.  Name  and  surname  of  father.  8.  Maiden  name 
and  surname  of  mother,  [9.  Color  of  parents.]  10.  Residence  of 
parents.  11.  Birthplace  of  father.  12.  Birthplace  of  mother. 
13.  Time  of  recording^he  birth  :  so  far  as  the  same  can  be  ascer- 
tained 

The  record  of  a  marriage  should  state,  so  far  as  can  be  ascer- 
tained: 1.  The  date  of  the  marriage.  2.  The  place  of  marriage. 
8.  Names  and  surname  of  the  parties.  4.  Age.  5.  Color.  6. 
Residence.    7.  Occupation  of  each.     8.  Condition  (whether  single 

*  See  page  36  of  this  volame  for  the  reason  of  this  supplement  being  made. 
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or  widowed),  what  marriage  (if  Ist,  2d,  &c.).  9.  The  occapation. 
10.  Birthplaces.  11.  Name  of  their  parents.  12.  The  name  and 
official  standing  of  the  person  who  married  them.  13.  The  time 
when  the  fact  was  recorded. 

The  record  of  a  death  should  show,  1.  Name  and  surname  of  the 
deceased.  2.  The  color.  3.  Sex.  4.  Age.  5.  Occupation.  6. 
Condition  (whether  single,  married,  or  widowed).  7.  Nativity. 
8.  Eesidence.  9.  Cause.  10.  Time.  11.  Place  of  death.  12. 
Name.  13.  Birth-places  of  parents.  14.  Time  of  recording  the 
facts. 

For  the  purpose  of  facilitating  this  matter,  forms  for  the  certifi- 
cates of  clergymen,  physicians,  &c.,  are  hereto  annexed. 

In  filling  these,  nothing  is  to  be  done  but  to  write  on  the  right 
of  the  perpendicular  line,  the  answer  to  the  question,  which  is  on 
the  left;  thus  in  the  "return  for  a  birth,"  to  the  3d,  4th  and  5th 
question,  the  answer  is  "male,'*  "white,"  "alive" — or  the  reverse, 
as  may  be  the  fact. 

Setum  of  a  Birth, 

1.  Date  of  birth  ? 

2.  Name  of  child  ? 

3.  Bex? 

4.  Color? 

5.  Bom  alive  or  dead  ? 

6.  Place  of  birth? 

7.  Name  of  father,  or  owDer  ? 
S.  Maiden  name  of  mother  ? 
9.  Color  of  parents  ? 

10.  Residence  of  parents  ? 

11.  Birthplace  of  father  ? 

12.  Birthplace  of  mother  ? 

13.  Time  of  recording  birth  ? 

14.  Remarks. 

NoTB.— At  No.  4  say  whether  white,  black,  or  mulatto.    At  No.  5  aaj  whether 
the  child  were  bom  alive  or  dead. 
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Betum  of  a  Marriage. 

1.  Date  of  marriage  ? 

2.  Place  of  marriage  ? 

3.  Name  and  surname  of  groom  ? 

4.  Age  of  groom  ? 

5.  Color  of  groom  ? 

6.  Residence  of  groom  ? 
.  7.  Occupation  of  groom  ? 

8.  No.  marriage  of  groom  ? 

9.  Name  and  surname  of  bride  ? 

10.  Age  of  bride  ? 

11.  Color  of  bride  ? 

12.  Residence  of  bride  ? 

13.  No.  marriage  of  bride  ? 

14.  Names  of  their  parents  ?  Fa. 

15.  Birthplace  of  parents  ?  Fa. 

16.  Occupation  of  parents  ? 

17.  Name  and  official  standing  of  him 

who  performed  the  ceremony  ? 

18.  Time  of  recording  the  marriage  f 


Mo. 
Mo. 


N.  B. — ^At  No.  8  and  13  say  whether  it  is  the  1st,  2d,  &c.  marriage. 


Betum  for  a  Death. 


1.  Name  and  surname  ? 

2.  Color? 

3.  Sex? 

4.  Age?^ 

5.  Condition? 

6.  Cause  of  death  ?^ 

7.  Time  of  death  ? 

8.  Place  of  death  ? 

9.  Occupation? 

10.  Residence? 

11.  Where  bom? 

12.  Names  of  parents  ? 

13.  Birthplace  of  father  ? 

14.  Birthplace  of  mother  ? 

15.  Time  of  recording  ? 

16.  Remarks. 


Years. 


mo. 


days; 


Fhysiciari's  Certificate, 
Date  of  death  ? 
Name  ? 
Disease?    1.  Primary. 

**  2.  Secondary. 

Duration  of  disease  ? 

Physician* 

I  certify  that  the  above  is  a  true  return  to  the  best  of  my  belief. 

Undertaker, 
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The  schedules  to  be  used  by  local  registrars  for  recording  births, 
marriages,  and  deaths,  may  very  properly  be  arranged  in  the  forms 
following : — 

HEADINGS  FOR  LOCAL  REGISTRARS. 
Births  in  during  the  year  18     . 


0ate  of 
birth. 

Name  and 
sarname 
of  child. 

1 

o 

Born  alive 
or  dead. 

Place  of 
birth. 

Name  of 
father  or 
owner. 

Maiden 
name  of 
mother. 

Color  of 
parents. 

Residence 
of  parents. 

Birthplace 
of  father. 

Birthplace 
of  mother. 

Time  of 
recording. 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

i 
1 

Marriage 

'.8  celebrated  in 

during  the 

year 

"18 

• 

OBOOM. 

Name,  &c.  of 
clergyman. 

BRIDB. 

Names  of 
parents. 

Birthplace  of 
parents. 

1 

Date  of 

marriage. 

riaco  of 
marriage. 

Name  and 
surname. 

< 

m 

O 

Residence. 

Occupation. 

No.  of 
marriage. 

2  « 

9 

be 

< 

• 
u 

Residonco. 

No.  of 
marriage. 

S  .         ? 

1         1 

1 

I 

1 

Deaths  in 

during  the 

year  18 

• 

Name  and 
surname. 

Color. 

Sex. 

4 

m 

u 

Months,      o 

Condition. 

Cause  of 
death. 

Time  of 
death. 

Place  of 
death. 

Occupation. 

Residence. 

Whore  born. 

Names  of 
parents. 

Birthplace  of 
parents. 

Time  of 
recording. 

1 

Note. — These  schedules  should  be  printed  on  paper  of  uniform  size,  say  twentj- 
foar  inches  wide  when  opened,  with  a  space  in  the  middle  to  aUow  the  book  to  be 
bound  iu  Tolomes. 
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It  has  been  said  that  there  is  no  hope  of  framing  a  law,  which 
shall  be  acceptable  in  all  the  States:  Yet,  when  a  law  is  to  be  enacted, 
it  is  convenient  to  have  access  to  one  which  may  serve  as  a  help  to 
those  who  are  to  draft  it. 

After  making  some  general  remarks  upon  the  subject,  the  Com- 
mittee propose  to  add  the  law  of  Bhode  Island,  and  that  of  South 
Carolina,  which  may  serve  for  a  basis  or  guide  to  such  States  as 
may  wish  to  frame  laws  on  this  subject. 

The  great  difficulty  in  getting  reliable  and  satisfactory  returns,  is 
made  up  of  different  items.  1.  It  is  very  difficult  to  induce  legisla- 
tors to  understand  the  importance  of  many  provisions,  which  ought 
to  be  engrafted  in  the  law.  Hence  it  occasionally  happens,  that  those 
who  have  been  most  active  in  getting  up  a  law,  become  alienated 
from  it,  because  they  see  that  it  is  so  mutilated  as  to  be  either  ineffi- 
cient or  cannot  be  executed.  2.  Those,  whose  duty  it  may  be  to 
carry  out  the  law,  feel  no  interest  in  it,  and  will  not  investigate  the 
subject  so  as  to  become  informed  respecting  it.  8.  It  is  difficult  to 
get  the  people  to  examine  the  subject  sufficiently  to  understand  the 
importance  of  the  ends  aimed  at.  On  the  contrary,  many  think  that 
attempting  to  gather  the  facts  sought,  is  an  impertinent  meddling 
with  their  private  affiairs.  4.  The  provisions  of  the  law  cannot  be 
carried  out,  owing  to  the  indifference  or  neglect  of  parties;  thus  it 
has  been  fully  ascertained,  that  the  attempt  to  make  parents,  &c., 
report  the  births,  marriages,  and  deaths,  which  have  occurred  in 
their  respective  families,  to  the  local  registrars,  has  utterly  failed: 
and  that  although  a  penalty  be  attached ;  for  no  one  will  attempt 
to  enforce  the  law.  Again,  it  has  been  fully  proved,  that  families, 
even  when  willing  to  comply  with  the  law,  cannot  remember  the 
facts,  at  the  time  when  called  upon  for  them.  It  has  frequently 
happened,  that  after  parents  had  declared  that  no  birth  had  oc- 
curred during  the  year,  the  officer  pointing  to  a  child  in  the  room, 
and  inquiring  where  that  child  came  from,  has  received  the  reply, 
"  Oh,  I  had  forgotten ;  this  was  born  during  the  year."  Hence  it 
seems  to  be  necessary  that  it  should  be  made  the  interest  of  some 
one  to  collect  the  facts,  and  that  they  should  be  collected  frequently. 

In  every  State,  in  which  there  is  a  State  Medical  Society,  that 
body  should,  through  a  committee  appointed  for  that  purpose,  exert 
a  very  decided  influence  in  both  the  framing  of  the  laws,  and  in 
the  manner  in  which  they  are  carried  out. 

In  large  States,  a  registrar  should  be  appointed,  with  an  especial 
reference  to  his  qualifications;  or  if  this  should  not  be  done,  this 
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branch  of  duty  should  be  intrusted  to  some  person  qualified  to  see 
that  it  is  properly  executed.  In  either  case,  he  ought  to  be  a  phy- 
sician ;  and  not  any  physician,  but  one  who  has  a  taste  for  investi- 
gations of  this  kind,  and  an  ambition  to  do  the  subject  justice.  To 
him  should  be  assigned  the  duty  of  directing  and  supervising  all 
details,  and  the  making  of  such  alterations  in  them,  as  experience 
may  indicate  as  necessary :  and  especially  of  modelling  the  annual 
reports. 

The  local  registrars  should  be  appointed  in  districts,  not  too 
large ;  so  that  each  may  be  somewhat  familiar  with  all  persons  in 
his  district.  In  New  England,  the  townships  of  about  five  mil^ 
square,  answer  for  districts.  In  the  Southwest,  there  are  no  corre- 
sponding divisions ;  but  where  magistrates'  districts  are  clearly  de- 
fined, the  magistrate,  or  other  suitable  person  might  be  appointed 
to  collect  the  facts  therein;  but  the  statistics  from  all  these  dis- 
tricts should  be  collected  and  united  in  the  County  Court  office.  A 
fee,  sufficient  to  give  fair  compensation  for  the  trouble,  should  be 
allowed. 

In  Bhode  Island,  ten  cents  is  found  sufficient  to  have  the  matter 
well  done.  For  marriages,  the  requisition  to  have  all  the  items  of 
information  required,  given  before  a  license  to  marry  can  be  ob- 
tained, will  insure  correct  returns,  if  indeed  it  can  be  enforced. 

For  deaths,  the  great  thing  desired  is,  that  no  dead  body  be 
allowed  to  be  buried  before  the  facts  pertaining  to  the  death  are 
certified  to  the  undertaker,  or  the  person  who  superintends  the 
burial.  It  is  not  to  be  disguised,  however,  that  this  state  of  things 
is  not  likely  to  be  obtained  very  speedily,  especially  in  sparsely 
settled  sections  of  country,  and  among  the  slaves  on  large  farms ; 
where  it  will  be  difficult  to  impress  upon  those  concerned  any 
reason  why  the  dead  should  not  be  buried  at  the  convenience  of 
the  family. 
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Law  of  Rhode  Island^  in  relation  to  the  Registration  of 

Births^  Marriages^  and  Deaths. 

Secttion  1.  The  town  clerks  of  the  several  towns,  or  in  lieu  thereof  any 
person  whom  the  board  of  aldermen  of  any  city,  or  the  town  council  of 
any  town  may,  upon  the  written  recommendation  of  an  authorized  com- 
mittee of  the  Rhode  Island  Medical  Society,  appoint  for  that  purpose, 
are  hereby  authorized  and  required  to  obtain,  chronologically  record  and 
index,  as  required  by  the  forms  prescribed  by  the  third  section  of  this 
chapter,  all  information  concerning  births,  marriages  and  deaths  occur- 
ring among  the  inhabitants  of  their  respective  towns ;  and  on  or  before  the 
first  Monday  of  March,  annually  to  make  duly  certified  returns  thereof  to 
the  secretary  of  state,  for  each  year,  ending  on  the  thirty-first  day  of 
December,  accompanying  the  same  with  a  list  of  those  individuals,  re- 
quired by  law  to  make  returns  to  him,  who  have  neglected  the  same,  and 
with  sach  remarks  relating  to  the  object  of  the  law  as  they  may  deem  im- 
portant to  communicate. 

Sec.  2.  It  shall  be  the  duty  of  the  Secretary  of  State  to  receive  the  re- 
turns made  in  pursuance  of  the  preceding  section,  and  annually,  with  such 
assistance  as  shall  be  rendered  by  any  authorized  committee  of  the  Rhode 
Island  Medical  Society,  to  make  and  publish,  not  exceeding  one  thousand 
copies,  a  general  abstract  and  report  thereof,  in  form  as  prescribed  by  sec- 
tion third  of  this  chapter.  He  shall  also  cause  said  returns  to  be  arranged, 
full  alphabetical  indexes  of  all  the  names  to  be  made,  the  whole  to  be 
bound  in  convenient  sized  volumes,  and  carefully  preserved  in  his  ofidce, 
for  which  he  shall  receive  the  sum  of  fifty  dollars. 

Sec.  3.  The*  blank  forms  required  to  carry  out  the  provisions  of  this 
chapter  shall,  on  application,  be  furnished  by  the  Secretary  of  State  to 
clergymen,  physicians,  undertakers,  town  clerks,  clerks  of  the  society  of 
Friends,  and  other  persons  requiring  them,  substantially  after  the  follow- 
ing forms,  viz :  The  record  of  a  hirth  shall  state  the  date  and  place  of 
birth,  name  and  sex  of  the  child,  whether  living  or  stillborn,  the  name  and 
surname,  color,  occupation,  residence  and  birthplace  of  the  parents,  and 
the  time  of  recording,  so  far  as  the  same  can  be  ascertained.  The  record 
of  a  marriage  shall  state  the  dat^  of  the  marriage,  place,  name,  residence , 
and  official  station  of  the  person  by  whom  married,  names  and  surnames 
of  the  parties,  age,  color,  occupation  and  residence  of  each,  condition 
(whether  single  or  widowed),  what  marriage,  if  second,  third  or  other 
marriage ;  the  occupation,  birthplace  and  name  of  their  parents,  and  the 
time  of  recording,  so  far  as  the  same  can  be  ascertained.     The  record  of 
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deaths  shall  state  the  date  of  death,  name  and  snrname  of  deceased,  the 
sex,  color,  and  condition  (single  or  married),  age,  occupation,  place  of 
death,  place  of  birth,  names  and  birthplace  of  parents,  disease  or  cause 
of  death,  and  the  time  of  recording,  so  far  as  can  be  ascertained. 

OF  MAERIAGES. 

Sec.  4.  Every  jastice,  minister,  or  clerk  or  keeper  of  the  records 
of  the  meeting,  wherein  any  marriages  among  the  Friends  or  Quakers 
shall  be  solemnized,  shall,  before  any  marriage  takes  place,  require  and 
receive  from  the  parties  to  be  married,  a  statement  of  the  facts  relating  to 
marriages,  required  by  the  third  section  of  this  act,  so  far  as  is  practica- 
ble ;  and  record  it,  and  shall,  on  or  before  the  second  Monday  of  each 
month,  return  a  copy  of  the  record  for  the  month,  next  preceding,  to  the 
clerk  of  the  city  or  town,  in  which  such  marriage  was  solemnized.  And 
every  person,  as  aforesaid,  who  shall  fail  to  make  the  returns  required  by 
this  section,  shall  be  liable  to  the  penalty  provided  in  the  eleventh  section 
of  this  act. 

OF  BIRTHS. 

Sec.  5.  It  shall  be  the  duty  of  the  clerk  or  registrar  of  each  of  the  towns, 
annually,  in  the  month  of  January,  to  collect  the  facts  required  by  section 
third  of  this  chapter,  in  relation  to  all  children  born  in  the  town  during 
the  year  ending  the  thirty-first  day  of  December  next  preceding,  and  for 
each  full  report  of  a  birth  so  obtained,  the  clerk  shall  receive  ten  cents  to 
be  paid  by  the  town  in  which  the  birth  is  recorded. 

OF  DEATHS. 

Sec.  6.  Whenever  any  person  shall  die  in  the  State,  it  shall  be  the  duty 
of  the  physician  attending  in  his  or  her  last  sickness,  within  forty-eight 
hours  after  the  death,  to  leave  with  the  family,  if  any,  or  persons  having 
the  care  of  the  deceased,  or  to  give  to  the  undertaker  or  person  who  con- 
ducts the  funeral,  a  certificate  stating  the  name  of  the  deceased,  the  date 
of  the  death,  and  the  disease  or  cause  of  death. 

OF  UNDERTAKERS. 

Sec.  7.  There  may  be  appointed  by  the  town  authorities  of  every  town, 
a  sufficient  number  of  persons  to  act  a^  undertakers,  removable  at  the 
pleasure  of  the  authorities. 

Sec.  8.  It  shall  be  the  duty  of  the  undertaker,  or  of  the  person  who 
conducts  a  funeral  or  who  buries  or  deposits  in  a  tomb  the  body  of  any  de- 
ceased person,  to  obtain  the  facts,  required  by  section  third  of  this  chapter 
in  relation  to  deaths,  concerning  such  deceased  person,  together  with  the 
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physician's  certificate  of  the  cause  of  the  death,  if  a  physician  was  in  at- 
tendance, and  on  or  before  the  second  Monday  of  the  next  sacceeding 
month  to  make  a  retnrn  of  the  facts  obtained,  together  with  the  physi- 
cian's certificate,  to  the  clerk  of  the  town  in  which  the  death  occurred. 

Sec.  9.  Any  town  may  enact  municipal  laws,  more  effectually  to  attain 
the  objects  herein  contemplated :  Provided,  They  do  not  conflict  with  the 
main  and  specific  object  of  this  act,  viz :  to  procure  the  most  perfect 
registration. 


OF  FEES. 

Sec.  10.  The  town  clerks  or  persons  recommended  and  appointed  as 
aforesaid,  shall  receive  for  each  record  of  a  birth  or  death,  made  and  re- 
turned as  required  by  law,  ten  cents,  and  for  each  record  of  a  marriage 
made  and  returned  as  required  by  law,  twenty  cents,  to  be  paid  to  them 
out  of  their  respective  town  treasuries :  Provided,  That  the  yearly  com- 
pensation to  be  paid  out  of  the  town  treasury  as  aforesaid,  to  any  one 
town  clerk  or  person  appointed  as  aforesaid,  who  shall  faithfully  perform 
the  duties  prescribed  by  this  chapter,  shall  not  be  less  than  five  dollars. 
Undertakers  and  others  making  returns  of  deaths  as  required  in  section 
eighth  of  this  chapter,  shall  receive  for  each  full  report  of  a  death  made 
to  the  town  clerk,  five  cents  in  the  cities  of  Providence  or  Newport,  and 
ten  cents  in  the  other  towns  of  the  State. 

Sec.  11.  If  any  clergyman,  physician,  undertaker,  town  clerk,  clerk  of 
any  meeting  of  the  society  of  Friends,  or  other  persons,  shall  wilfully  neg- 
lect or  refuse  to  perform  any  of  the  duties  imposed  on,  or  required  of  him, 
by  this  chapter,  he  shall,  at  the  discretion  of  the  court  or  justice  trying 
the  cause,  on  conviction  thereof,  be  fined  not  exceeding  twenty  dollars, 
for  each  offence,  one-half  thereof  to  the  use  of  the  town  in  which  the 
offence  shall  occur,  the  other  half  to  the  use  of  the  person  who  shall  com- 
plain of  the  same. 

Sec.  12.  In  order  that  it  may  be  more  surely  ascertained  that  no  cler- 
g^yman,  physician,  coroner,  undertaker,  or  clerk  of  the  society  of  Friends, 
neglects  to  make  the  returns  specified  in  this  chapter,  each  one  shall  cahse 
his  name  and  residence  to  be  recorded  in  the  clerk's  office  of  the  town 
where  he  resides. 

Sec.  13.  No  letters  of  administration,  or  letters  testamentary,  shall  be 
granted  by  any  court  of  probate,  upon  the  effects  or  estate  of  any  person, 
until  the  death  of  such  person,  or  the  facts  from  which  the  same  is  pre- 
sumed, shall  be  duly  certified,  as  near  as  may  be  to  the  town  clerk,  in 
order  that  the  same  may  be  duly  registered  according  to  the  provisions  of 
this  chapter. 

Sec.  14.  The  said  books  or  registers,  or  a  certificate  duly  certified  by 
the  town  clerk,  or  person  appointed  as  aforesaid,  as  containing  a  full  copy 
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of  the  record  of  any  marriage,  birth  or  death,  shall  hereafter  be  admitted 
in  any  conrt  in  this  State,  as  prima  facie  proof  of  any  marriage,  birth  or 
death.  [The  fee  for  snch  certificate  shall  be  one  dollar,  to  be  paid  by  the 
person  applying  therefor.]* 

Sec.  15.  Births,  marriages,  and  deaths  of  non-residents,  shall  be  distin- 
guished from  those  of  residents  in  the  returns,  by  being  arranged  sepa- 
rately. 

Sec.  16.  The  Secretary  of  State  may,  from  time  to  time,  vary  the  forms 
of  returns,  and  require  such  additional  information  as  he  may  consider 
necessary,  to  effect  the  object  of  this  chapter. 

Sec.  17.  The  sum  of  two  hundred  and  fifty  dollars  annually,  to  be 
drawn  for  by  the  Secretary  of  State,  is  appropriated  out  of  the  general 
treasury,  to  defray  the  expense  incident  to  examining,  collecting  and  ar- 
ranging the  registration  returns,  making  the  necessary  tables,  and  draw- 
ing up  the  report  required  by  the  second  section  of  this  chapter. 


Law  of  South  Carolina^  in  relation  to  the  Registration  of 

Births^  Marriages^  and  Deaths. 

I.  Be  it  enacted  by  the  Senate  and  House  of  Representatives,  now  met 
and  sitting  in  General  Assembly,  and  by  the  authority  of  the  same.  That 
it  shall  be  the  duty  of  all  magistrates,  clergymen  and  others,  who  perform 
marriage  ceremony  in  to  keep  a  registry  of  all  marriages  celebrated 
by  them,  together  with  the  date,  names,  ages,  residence,  nativity  and 
parentage  of  parties,  whether  they  were  single  or  widowed,  occupation  of 
the  groom,  and  the  name  and  official  station  of  the  person  by  whom  mar- 
ried. 

II.  That  it  shall  be  the  duty  of  all  physicians  and  midwives  to  keep  a 
registry  of  all  births  and  deaths,  at  which  they  have  attended  profession- 
ally, which  registry  shall  show,  in  case  of  white  births,  the  time  and  place, 
names  and  residence  of  parents,  sex  and  name  of  child  (if  it  have  the 
latter),  and  whether  born  alive  or  dead;  in  case  of  deaths  of  whites,  the 
date,  place  and  cause  of  death,  name,  age,  sex,  whether  single,  married, 
or  widowed,  occupation,  residence  and  nativity  of  the  deceased,  with 
names  and  surnames  of  parents ;  in  case  of  births  and  deaths  of  slaves  the 
same  items,  together  with  the  name  of  the  owner,  instead  of  name  of  the 
deceased  and  the  names  of  parents. 

III.  That  it  shall  be  the  duty  of  all  physicians,  clergymen,  magistrates, 
and  midwives,  to  deliver  to  the  in  which  snch 

1  This  provision  is  not  in  the  Rhode  Island  law,  but  such  provision  should  be 
in  all  such  laws. 
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births,  deaths  and  marriages  occnr, 

the  said  registries,  or  copies  of  them  embracing  the  period  of  one  year^ 

ending  on  the  thirty-first  day  of  December  preceding. 

lY.  That  it  shall  be  the  dnty  of  each 

to  ascertain,  number  and  record,  in  the  order 
in  which  they  are  received  (in  blank  books  to  be  furnished  him  for  that 
purpose),  all  the  births,  marriages  and  deaths,  which  have  occurred  in  the 
District  during  the  year  preceding  the  first  day  of  January  previous,  with 
all  the  items  as  inserted  in  the  registries  above  named.  He  shall  make 
strict  inquiry  of  individuals,  overseers,  and  heads  of  families,  and  also 
make  use  of  the  registries  above  named,  in  order  to  obtain  the  correct  in- 
formation and  complete  in  his  lists ;  after  completion  of  said  lists,  he  shall 
make  out,  and  attach  thereto,  a  complete  alphabetical  index  of  the  same, 
and  he  shall  return,  on  oath,  the  books  containing  said  records  and  index 
to  the 

The  duties  required  of  individuals,  overseers,  Ac,  in  this  section  shall 
also  be  performed  by  all  keepers  of  jails,  hotels,  poor-houses,  or  other 
public  institutions. 

V.  That  the  shall  be  entitled  to 

cents  for  collecting,  recording  and  indexing,  a  complete  return  of  each 
birth,  death  and  marriage,  required  by  this  Act. 

VI.  That  any  citizen  refusing  to  give  the  necessary  information,  and 
any  clergyman,  physician,  magistrate  or  midwife  refusing  to  comply  with 
the  requisitions  of  this  act,  shall  be  fined  for  each  offence  ten  dollars, 
which  fine  shall  be  recovered  by  any  person  who  shall  sue  before  a  magis- 
trate for  the  same,  one-half  thereof  to  the  use  of  the  said  complainant, 
and  the  other  half  to  the  State. 

YII.  That  it  shall  be  the  duty  of  the  Governor  to  appoint  a  registrar, 
under  whose  order  the  necessary  registry  blanks  and  books,  together  with 
snch  printed  Instructions  as  he  may  deem  proper,  shall  be  prepared  and 
furnished  at  the  expense  of  the  State,  to  the  different  It 

shall  be  the  duty  of  the  registrar,  also,  to  receive  from  the 

the  registry  books,  and  to  prepare  a  report  therefrom,  containing 
tabular  statements,  which  shall  show,  in  a  condensed  form,  the  informa- 
tion required  to  be  preserved,  keeping  the  statistics  of  each  District  sepa- 
rate, together  with  practical  observations  upon  said  tables,  and  to  cause 
copies  of  said  report  to  be  printed  in  pamphlet  form. 

VIII.  That  the  salary  of  the  registrar  shall  be  dollars  per 
annum,  for  the  services  of  himself  and  such  clerks  as  he  may  find  necessary. 

IX.  That  it  shall  be  the  duty  of  the  registrar  also  to  return  the  registry 
books  to  after  said  report  is  printed,  and  the 

shall  have  those  of  each  year  bound  together  in  volumes,  to  be  preserved 
thereafter  in  his  office  for  further  reference. 
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X.  That  a  duly  certified  copy  of  any  retnrn  of  birth,  death  or  marriage, 
given  by  the  shall  hereafter  be  admitted  and 

received  in  all  coarts  of  this  State  as  prtmd  facie  evidence  of  any  such 
birth,  death  or  marriage,  recorded  or  so  certified.  For  each  certificate  of 
birth,  death  or  marriage,  the  shall  be  entitled  to  a  fee  of       to 

be  paid  by  the  party  applying  for  it 
All  which  is  respectfully  sabraitted, 

W.  L.  SUTTON, 
EDWARD  JARVIS, 
WILSON  JEWELL, 
EDWIN  M.  SNOW, 
R.  W.  OIBBES,  Sr. 
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TOPOGRAPHY  AND  EPIDEMIC  DISEASES  OF 

MICHIGAN. 


BY 

J.    H.   BEECH,   M.  D., 

OF  mCHIGAir. 


REPORT  ON  THE  TOPOGRAPHY  AND  EPIDEMIC 

DISEASES  OF  MICHIGAN. 


The  undersigned,  member,  for  Michigan,  of  the  Committee  ap- 
pointed at  the  eighth  annual  meeting  of  -the  American  Medical 
Association,  to  report  upon  the  "Medical  Topography  and  Epi- 
demics of  the  United  States,''  in  imperfect  compliance  with  the  du- 
ties imposed,  reports : — 

In  accordance  with  the  generallj  approved  methods,  circulars 
were  freely  distributed  during  the  first  year  of  the  existence  of  the 
(Committee,  soliciting  information  and  aid  from  each  section  of  the 
State  of  Michigan. 

Although  abundance  of  these  must  have  fallen  into  the  hands  of 
medical  men  fully  qualified  to  do  the  several  subjects  ample  jus- 
tice, or  have  reached  them  through  the  medical  journals  in  which 
they  were  also  published,  the  insidious  snares  of  procrastination 
and  apathy  have  probably  prevented  most  of  the  pens  from  which 
we  had  expected  aid. 

Agreeably  to  the  advice  of  distinguished  members  of  the  Asso- 
ciation, Mr.  Du  Bois,  Assistant  Professor  of  Chemistry  in  the  Uni- 
versity of  Michigan,  was  invited  to  prepare  the  topographical  part 
of  the  report.  Mr.  Du  Bois'  ability,  opportunities,  and  tastes, 
rendered  his  selection  for  this  department  exceedingly  appropriate, 
and,  inasmuch  as  he  could  have  no  medical  hobby  to  bias  his  ob- 
servations, his  report  must  have  embodied  facts  without  coloring; 
but  we  regret  to  state  that  after  his  work  was  nearly  completed, 
and  an  abstract  sent,  he  was  unable  to  prepare  it  for  our  use.    B. 
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In  Pathogenetic  Topography,  we  know  of  no  peculiarities  in 
this  State  which  are  not  in  accordance  with  the  usual  influence  of 

« 

temperature  and  humidity. 
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Michigan  may  be  divided  into  three  sections,  to  wit :  First,  the 
northern  peninsula,  favored  with  a  climate  whose  salubrity  renders 
it  a  profitable  resort  for  a  large  class  of  invalids,  viz.,  those  on 
whom  the  depressing  infiaences  of  heat  and  humidity  have  stamped 
that  cachexia  of  digestive  and  assimilative  organs,  which  the  annual 
changes  of  the  lower  latitudes  and  especially  less  altitudes,  so  fre- 
quently aggravate  to  active  disease,  that  sufficient  time  is  not  given 
for  complete  restoration  to  health.  The  dryness  of  the  atmosphere 
has  been  noted  by  all  observers.  Mr.  Blodget,  in  "  Climatology  of 
the  United  States,"  remarks  that  "  the  quantity  of  rain  in  Central 
Illinois,  is  one-half  greater  than  at  Forts  Gratiot  or  Brady."  The 
latitude  and  altitude  of  Fort  Gratiot  exclude  it  from  further  classi- 
fication with  Fort  Brady. 

Here  the  mystic  sceptre  of  malaria  is  unknown,  and  the  summer 
solstice  never  brings  its  enervating  blight.  The  native  Bed  men 
knew  no  epidemic,  until  smallpox  and  brandy  came  in  exchange 
for  the  hard-earned  trophies  of  the  chase. 

The  only  epidemic  visitation  upon  the  white  race,  in  the  upper 
peninsula,  of  which  we  have  obtained  information,  is  that  of  typhus 
fever  at  Fort  Brady,  hereafter  reported  under  authority  of  Prof.  Z. 
Pitcher. 

With  full  conviction  of  the  general  correctness  of  the  conclu- 
sions of  Dr.  Drake,  in  his  work  on  "  the  Diseases  of  the  Interior 
Valley  of  North  America,"  we  have  not  found  his  opinions  in 
regard  to  the  efiect  of  colder  regions  upon  consumptives,  substan- 
tiated by  the  reports  of  invalids ;  except  where  the  effect  of  puru- 
lent absorption,  or  other  depressing  influences,  hinted  at  above, 
were  diminished  for  a  time,  through  the  additional  vigor  given  to 
the  circulation  by  a  journey,  and  the  early  periods  of  sojourn  in 
Lake  Superior  regions.  Tuberculous  patients  returning  to  the 
southern  portions  of  the  State  from  there,  appear  to  have  declined 
rapidly  after  the  excitement  of  new  scenes  had  passed;  and,  al- 
though the  dryness  of  the  atmosphere  would  render  insensible, 
and  undoubtedly  diminish,  the  perspiration  which  had  bathed  the 
skin  in  more  humid  climates,  and  the  appetite  generally  improves ; 
still,  the  cough  often  became  more  irritating,  and  pleuritic  pains 
more  troublesome — ^sometimes  demanding  a  hasty  retreat. 

The  second  pathogenetic  division  includes  the  northern  portion 
of  the  southern  peninsula,  from  the  head  of  Thunder  and  Grand 
Travers  Bays  northward,  or  north  of  the  valleys  of  An  Sable  and 
Manistee  Bivers. 
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This  portion  of  the  State  is  but  little  inferior  to  the  former  in 
point  of  salabrity ;  the  character  of  snch  diseases  as  do  exist,  and 
the  season  of  greatest  prevalence  correspond  in  some  degree  with 
those  of  the  distinctly  malarious  regions.  The  atmosphere  is 
nsnally  dry,  and  the  temperature  not  high,  except  under  the  direct 
rays  of  nearly  mid-day  sun. 

Aside  from  the  charms  of  Lake  Superior  scenery,  and  the  con- 
yeniences  of  sojourn,  it  is  very  probable  that  this  is  a  more  desira- 
ble resort  for  invalids  than  the  northern  peninsula.  The  following 
quotation  from  the  Medical  Independent  of  November,  1857,  is  to 
the  point  *'A  medical  friend  in  the  northern  part  of  the  State 
writes  as  follows:  I  reside  here  in  the  capacity  of  a  farmer;  and 
there  is  not  sickness  enough  here,  among  upwards  of  eight  hundred 
people,  to  enable  a  physician  to  earn  his  living — obstetrical  cases 
being  almost  the  only  ones.  I  have  not  seen  a  single  case  of  fever, 
of  any  kind,  within  three  years;  and  but  three  or  four  cases  of  pleu- 
ritis,  and  one  of  inflammation  of  the  brain — and  yet  I  am  obliged 
to  attend  to  all  medical  calls,  there  being  no  other  practitioner 
here." 

If  the  doctor  officiated  at  the  birth  of  the  "  triplets,"  which 
figured  so  long  before  the  legislature  during  its  recent  session,  his 
practice  has  not  been  without  its  interest. 

At  the  risk  of  trespassing  upon  Mr.  Du  Bois*  field  of  labor,  we 
wish  to  call  attention  to  the  fact  exhibited  in  Blodget's  Glima- 
tohgy,  that  the  amount  of  precipitation  corresponds  with  the  most 
healthy  portions  of  this  continent.  The  annual  precipitation  of 
>S6  inches  does  not  reach  as  far  north  as  Lansing,  and  40  inches 
does  not  reach  the  centre  of  the  southern  tier  of  counties.  The 
highest  latitude  is  reached  on  the  western  slope  of  the  State.  Ex- 
cept in  spring,  the  relative  amount  of  precipitation  is  less  than  in 
any  other  portion  of  the  United  States  in  the  corresponding  lati- 
tudes. 

Our  third  division,  comprising  the  middle  and  southern  portions 
of  the  State,  lies  upon  the  border  of  the  epidemic  zone,  although  a 
priori  reasoning,  as  well  as  historical  facts,  place  it  beyond  the 
range  of  the  more  destructive  epidemics.  A  rich  alluvial  soil,  a 
large  portion  of  which  is  deeply  covered  with  an  exceedingly 
porous  vegetable  mould,  and  watered  or  drained  by  streams  but 
slightly  below  the  general  level  of  the  country,  affords  unquestion- 
able sources  of  humidity  at  temperatures  in  summer,  which  favor 
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decompositioD,  less  rapid  it  is  true,  but  equally  certain  as  in  torrid 
zones. 

Scarcely  a  stream  exists  in  the  southern  portion  of  the  State, 
which  does  not  in  eyery  few  miles  of  its  course  widen  into  a  lake- 
let of  several  hundred  acres,  skirted  on  one  or  more  sides  by  sa- 
vannas which  might  diversify  and  adorn  the  landscape  without 
noxious  in6uence,  if  properly  cleared  and  drained ;  but  which  too 
frequently  have  been  inundated  by  a  mill-dam  at  the  dabouche^  con- 
verting the  semi-aquatic  trees  and  grasses  into  vast  rotten  quag- 
mires, to  be  left  uncovered  and  seethe  in  the  summer's  sun,  germi- 
nating diseases  like  Python  of  Egyptian  fable,  to  encircle  its  sallow 
victims  in  folds  of  endemics  and  epidemics ;  the  humble  votaries 
of  quinine  and  arsenic,  at  the  hands  of  quacks  or  quality^  until  fer- 
mentation is  checked  by  autumnal  frosts. 

Perhaps  no  section  of  this  continent  in  corresponding  parallels 
of  latitude,  equals  Southern  Michigan  in  the  variety  of  vegetable 
productions  and  luxuriance  of  growth.  Among  widely  dispersed 
and  well-known  trees,  we  mention  a  few  whose  perfection  and  pro- 
portions are  influenced  by  climate.  The  papaw  and  moms  rubra 
grow  rapidly,  and  ripen  their  fruits  perfectly ;  sassafras,  cedar  and 
tamarack,  attaining  near  or  quite  two  feet  diameter  with  greater 
height  than  their  ordinary  proportions,  as  we  have  seen  them  else- 
where. LiriodendroD,  juglans  nigra,  sugar  maple,  two  varieties  of 
elm,  and  several  of  oak,  grow  to  enormous  dimensions.  We  would 
refer  to  the  report  of  Prof.  A.  Sager,  to  the  "  American  Pharma- 
ceutical Association,''  on  for  reliable  information  in  that  de- 
partment. 

Bhus  toxicodendron  is  common  in  fertile  low  lands  in  Branch 
County ;  but  no  case  of  milk-sickness,  or  trembles,  has  ever  come 
to  our  knowledge.  We  have  frequently  treated  diseases  of  the 
skin  produced  by  contact  with  it,  and  have  seen  severe  secondary 
constitutional  effects,  to  wit,  anasarca,  prostration,  indigestion,  etc 

As  a  whole,  the  State  of  Michigan  has  sustained  a  high,  and  we 
believe  a  deserved  reputation,  as  a  home  for  those  strongly  predis- 
posed to  phthisis  pulmonalis.  It  is  impossible  but  that  many 
invalids  resorting  to  any  locality,  with  a  disease  so  fatal  as  con- 
sumption, should  swell  the  tables  of  mortality  from  that  affectiou, 
notwithstanding  that  a  great  proportion  may  have  derived  essen- 
tial benefit  in  the  mitigation  and  delay  of  the  disease.  It  is  a  fre- 
quent subject  of  remark,  and  has  been  our  personal  observation, 
that  individuals  from  the  Eastern  and  Middle  States,  of  marked 


THB   EPIDEMIC   DISEASES   OF   MICHIGAN. 


189 


hereditary,  or  acquired  tubercoloas  diathesis,  usually  resist  the 
encroachments  of  the  malady  while  residing  in  this  State,  to  a 
much  greater  degree  than  before  immigration,  or  than  parallel 
cases  in  their  own  families  who  cling  to  the  homestead.  We  are 
confident  that  we  know  of  many  families  in  the  southern  and  cen- 
tral portions  of  the  State,  who  are  now  raising  a  generation  which 
are  better  developed  and  exhibit  less  of  the  tuberculous  stamp 
than  their  progenitors. 

By  the  mortality  statistics  of  the  census  of  1850,  there  are  re- 
ported 667  deaths  by  consumption.  Only  119  of  these  were  natives 
of  the  State,  which  is  a  proportion  considerably  less  than  the  ratio 
of  native  population,  and  indicates  the  importation  of  a  great  ma- 
jority of  the  cases;  and  still  we  could  collect  abundant  evidence 
of  amelioration  by  sojourn  here. 

The  following  brief  tables  we  have  copied  from  the  report  of 
mortality  statistics  of  the  seventh  United  States  census,  comparing 
population  with  mortality  by  ages,  for  the  year  ending  June  1st, 
1850. 

Table  L — Population  and  Mortality  by  Ages  and  Sexes, 

Census  of  Michigan. 
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Table  n. — Nativities  of  Population  and  of  Deceased.    From  Report  of 

Census  of  1850. 
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Tablb  IIL — Color  and  Sexes  of  Population  and  Deceased. 


• 

OOLOKBD. 

TOTAL 
WHITI. 

BLACK. 

MOLATTO. 

TOTAI. 

OOI<OftSDL 

M. 

F. 

X. 

F. 

Popolatlon    . 
Deceased 

208)465 
240) 

186,006 
2078 

1431 
23 

1162 
14 

395.071 
4178 

1465 
28 

Ills 

8 
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By  Table  III^  it  appears  that  the  mortality  was  mach  greater 
among  blacks  than  whites  or  mulattoes. 

Table  IY. — Deaths,  Aggregate  and  Classified;  Sexes  not  regarded. 
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Table  Y. -^Employment  of  Population  over  15  years  of  age,  and 
Number  of  Persons  Deceased  in  each  as  Jar  as  ascertained. 
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Table  VI. — Season  of  Decease, 
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Stunmer. 

▲ntomii. 

Winter. 

1117 

1047 

1426 

832 

Table  Vn. — Duration  of  Sickness, 


Under  1  week. 

1  week  to  1  month. 

1  to  3  months. 

Over  3  months.. 

1534 

1651 

384 

789 

>  Bvide&tlj  Ttatlj  InooraeeL 
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Table  VIII. — Births,  Marriages,  and  Deaths  during  the  year  ending 

June  1,  1B50. 


Population. 

Born  during  tbe 

year  ending,  and 

Urlng,  Jane  1,1800. 

Mtrried. 

Death*. 

No.  of 
dwellings. 

No.  of 
fttinllles. 

887,684 

10,898 

4207 

4916 

71,616 

78,611 

Table  IX. — Deaf  and  Dumb,  Blind,  Insane,  and  Idiotic.    From  the 

Census  Beport  of  1850. 


Kalei. 

Females. 

Total. 

BORiriir 

Unkno-fm. 

The 
Bute. 

Other  SUtes 
or  Territories. 

Foreiip 
ooAntnes. 

Deaf  and  domb  . 

Deaf     .... 

BUnd    .... 

Inaaiie 

Idlotle  .... 

69 

•  • 

76 

78 

110 

60 

•  • 

60 
60 
79 

129 
69 
128 
188 
189 

34 

•  • 

16 

10 

108 

78 

•  • 

96 

97 

119 

11 

•  « 

12 
22 
17 

2 

•  • 

1 
4 
9 

Table  X. — Population  by  Ages  and  Sexes,    From  State  Census  of  1854. 


Under 
9  jrs. 

9to 
10. 

10  to 
21. 

10  to 
18. 

21to 
49. 

18  to 
40. 

48to 
79. 

40  to 

76. 

79  to 
90. 

1291 

•  • 

79  & 
oTer. 

•  • 

U»8 

00  to 

loa 

Orer 
100. 

Mar. 

ried. 

Unmar' 
ried. 

Males 
FsHiales 

12,103 
88,714 

39,843 
86,188 

61,786 

«  V 

• 

s  • 

417,426 

92,764 

•  • 

m  m 

88,786 

30,096 

•  ■ 

•  • 

82,494 

71 

8 

■  • 

86,981 
86,819 

66,644 
64,188 

Table  XI. — Number  of  Deaf  and  Dumb,  Blind,  Idiots,  Insane,  Colored, 
Marriages,  Deaths,  and  Employment.    Beported  in  Census  of  1854. 


i 

a 


o 


-a 


o 


267,472    240,060 


e 


176 


I 


SM 


428 


i 

8 


8336 


Total. 


607,622 


3876 


4764 


> 

z 

Pi 

I 
"s  . 

II 


2,111,660 


IS 

III 

all 


.13,264 


We  have  not  been  as  suooessful  as  oould  be  wished  in  procuring 
histories  of  the  epidemics  which  have  visited  Michigan,  but  have 
deemed  some  of  the  facts  collected  and  the  remarks  of  the  reporters 
of  sufficient  general  interest  to  introduce  here. 

Most  medical  men  are  aware  that  in  many  instances  it  is  exceed* 
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inglj  difficult,  and  perhaps  impossible,  for  the  most  enthusiastic 
and  skilful  statistician  to  collect  all  the  essential  circumstances 
of  disease  in  rural  districts,  where  medical  attendance  is  divided 
among  practitioners  living  at  distant  points,  a  majority  of  whom 
have  no  systematic  method  of  observation,  and  no  method  of  record- 
ing. The  great  liability  to  erroneous  impressions  destroys  the 
value  and  pleasure  of  the  undertaking,  especially  among  those  who 
reflect  that  their  cases,  all  told,  would  be  too  few  to  develop  the 
principles  in  full  which  characterize  an  entire  epidemic  visitation. 

Prof.  Z.  Pitcher,  M.  D.,  whose  ability  and  opportunity  to  observe 
the  diseases  of  this  State  are  unrivalled,  in  an  article  upon  the 
question  of  the  "Identity  of  Typhus  and  Typhoid  Fevers,"  prepared 
for  the  Detroit  Medical  Society,  and  published  in  the  PeninauJar 
Journal  of  Medicine^  in  November,  1853,  refers  to  several  epidemics. 
In  1826  and  1827,  typhus  fever  prevailed  at  Fort  Brady  (Sault  de 
Ste  Marie,  46^  north  latitude),  in  soldiers'  quarters  which  had  been 
erected  upon  grounds  raised  by  grading  four  years  previous,  and 
in  a  few  families  outside  of  the  fort  The  first  attacks  were  simul- 
taneous in  an  officer's  family,  and  a  family  outside  who  had  just 
arrived  from  the  North,  between  whom  there  had  been-  no  com- 
munication, and  whose  external  circumstances  seem  to  have  been 
different.  One  party  must  have  been  predisposed  by  fatigue  and 
travel,  while  the  other  were  enervated  by  telluric  emanations^  or 
idiomiasmata. 

The  number  of  cases  is  not  stated.  The  only  fatal  cases  (two) 
seem  to  have  been  aggravated  by  adventitious  circumstances.  The 
following  symptoms  are  recorded :  Incubation^  protracted,  marked 
by  muscular  languor  and  mental  torpidity;  aversion  to  food;  pain 
in  the  head  or  vertigo.  Invasion;  slight  rigors,  followed  by  abnor- 
mal heat  and  headache ;  urine  scanty  and  turbid ;  alvine  dejections 
dark  and  fetid;  expectoration  dark  and  offensive.  Acme;  skin 
dry,  with  pungent  heat ;  pulse  frequent  (more  than  one  hundred 
per  minute)  and  feeble ;  respiration  embarrassed ;  tongue  and  teeth 
covered  with  sordes ;  fauces  dry  and  disordered ;  pain  in  back  and 
limbs ;  confusion  of  intellect,  delirium,  and  coma.  Decline  of  di»^ 
ease ;  deafness ;  sometimes  morbid  sensibility  of  retina  and  skin ; 
subsultus  tendinum;  Hippocratic  expression;  rufous  cheek;  and 
ultimately  mottled  skin.    , 

But  one  case  gave  suspicion  of  contagious  influence,  and  that 
might  be  questioned.  A  sustaining  treatment  in  the  late  stages  of 
the  disease  was  proved  to  be  important. 


THE   SPIDSKIC   DISEASES   OF   MICHIGAN.  193 

Id  the  same  paper,  Dr.  Pitcher  mentions  typhus  fever  as  having 
occurred  in  epidemic  form  in  Detroit,  in  1848,  chiefly  among  recent 
immigrants  from  famishing  Ireland.  In  this  epidemic  there  ap- 
peared more  decided  eruption,  more  intestinal  meteoration,  more 
violent  delirium,  more  frequent  epistaxis,  and  more  evidences  of 
arachnoid  irritation  and  effusion.  Bronchitis,  and  intestinal  irri- 
tation analogous  to  dysentery,  and  collapse  like  cholera,  are  also 
mentioned  as  occasional  anomalies.  Nurses  contracted  the  disease ; 
had  decided  chills,  active  febrile  symptoms,  and  wilder  delirium, 
than  their  poorer  fed  predecessors,  in  which  venesection  was 
serviceable. 

In  the  two  epidemics  there  were  most  dissimilar  atmospheric 
conditions.  The  first  visited  a  section  proverbially  healthy,  in- 
tensely cold  weather  prevailing,  and  neither  want  nor  other  de- 
pressing causes  being  known,  nor  any  possibility  of  importation. 
The  latter  in  a  humid  locality,  in  hot  summer,  and  among  a  portion 
of  population  imperfectly  cared  for;  in  a  city  whose  accommo- 
dations were  certainly  not  at  that  time  above  the  demands  of 
necessity. 

In  the  contribution  of  Dr.  Bailey  to  this  report  will  be  found  an 
account  of  a  typhous  affection  among  children,  in  Lapeer  County, 
in  1841. 

In  1847  and  1848,  an  epidemic  prevailed  in  the  middle  and 
southern  portions  of  the  State,  which  was  generally  described  as 
typhous,  but  in  which  other  types  of  fever  were  frequently  blended. 
Cephalic  congestion  was  the  most  uniform  symptom ;  from  which 
it  received  the  cognomen  brain  fever.  This  disease  is  graphically 
described  by  Dr.  Bailey  in  subsequent  pages.  It  was  sometimes 
called  "spotted  fever,"  from  the  appearance  of  the  skin  in  the 
progress  of  some  cases.  The  mottled  skin  was  in  all  degrees  in 
different  localities — from  temporary  cutaneous  blush  to  genuine 
erysipelatous  inflammation. 

Dr.  Gborge  Peyry,  of  Washtenaw  County,  in  a  communication 
published  in  the  Peninsular  Medical  Journal^  in  May,  1855,  says: 
"It  seemed  to  be,  as  observed  in  Northfield  and  Saline,  a  cerebro- 
spinal meningitis,  which  was  modified  to  a  considerable  extent  by 
marsh  miasm,  since  it  seemed  at  first  to  put  on  a  periodical  type ; 
and  other  cases,  having  many  of  its  chanacteristics,  and  evidently 
periodical,  prevailed  at  the  same  time."  Erysipelas  prevailed  be- 
fore and  at  the  same  time,  and  it  was  supposed  by  many  to  be  a 
suppressed  form  of  that  disease.    "  Brain  fever  was  generally  fatal." 
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Dr.  Peyry  does  not  intimate  any  complications  with  symptoms  of 
typhoid  fever,  unless  they  are  drawn  from  the  aboye.  The  obser* 
vations  of  physicians  in  Branch  Coanty  correspond  with  the  fore- 
going ;  but  its  severity  on  the  western  slope  of  the  State  seems  to 
have  been  less. 

In  1861,  a  form  of  typhus,  modified  by  erysipelas,  is  described 
by  Dr.  Pitcher  as  occurring  in  Detroit.  "  In  some  instances  it  par* 
took  of  the  forms  of  cephalic  disease  which  had  appeared  in  1847 
and  1848.  The  parotid  glands,  and  parts  subjected  to  the  pressure 
of  the  bed,  were  most  affected  by  the  erysipelatous  complication.'* 

During  the  years  just  named,  and  continuing  until  1852,  Dr. 
Pitcher  believes  that  diseases  of  the  febrile  character  were  under- 
going a  kind  of  transition  process ;  and  the  same  opinion  has  been 
given  by  many  accurate  observers  in  different  parts  of  the  State. 
In  1862,  the  consummation  of  typhoid  fever  was  attained  in  Detroit; 
but  Dr.  S.  M.  Worts,  of  Hudson,  Lenawee  County,  reports  it  as 
epidemic  in  his  location,  in  1848,  in  a  mild  form.  A  brownish 
diarrhoea,  and  intolerance  of  quinine  in  the  quantities  usually  bene- 
ficial in  the  endemic  fevers,  were  distinguishing  points  most  potent. 
The  difference  in  dates  of  appearance  may  be  accounted  for  by  the 
fact,  that  in  the  latter  situation  the  material  element  of  typhoid 
naturally  predominates ;  while  at  Detroit  the  i/Momiasraatic  germs 
of  typhus  overshadowed  the  epidemic  constitution  which  was  ap- 
proaching. Dr.  Pitcher  considers  typhoid  fev^  a  "nosological 
hybrid,  its  paternity  being  traceable  to  malaria  on  one  side,  and 
epidemic  meteoration  on  the  other." 

Unlike  ayndyasmus  in  animal  and  vegetable  life,  the  progeny 
seems  to  possess  procreative  powers  nearly  equal  to  either  pro- 
genitor. 

Prof.  J.  A.  Allen,  M.  D.,  in  the  Medical  Independent,  of  Aagu8t| 
1867,  states  that  typhoid  fever  was  quite  unknown  in  southwestern 
Michigan  ten  years  ago.  He  mentions  the  following  diagnostio 
symptoms : — 

"I.  Languor,  lassitude,  mental  hebetude,  diarrhcea,  epistazis, 
continued  fever,  slight  bronchial  cough. 

"II.  Beaeolar  eruption;  always  present,  if  carefully  looked  for; 
tympanitis  sudamina;  deafness;  dryness  and  redness  of  the  tongue; 
gurgling  in  the  ileo-c»cal  region,  often  with  tenderness  upon  pres- 
sure (French  method);  nervous  symptoms ;  delirium  subsultus,  &c. 

"  III.  Gradual  convalescence,  or  deepening  of  previous  symptoms 
to  constant  delirium,  coma^  involuntary  discharges,  retention  of  the 
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urine,  prostration,  kc  &c.  Average  duration  of  treatment  nine- 
teeo  days." 

Dr.  Allen  places  potassa  acetas  first  in  the  scale  of  dinretics. 
Mercarials,  with  caution ;  laxatives,  but  not  purgatives ;  narcotics ; 
astringents,  j»ro  re  nata;  pure  air,  sunlight,  and  nutriment  of  tan- 
gible proportions,  are  considerations  enjoined  in  his  paper.  Dr.  A. 
admits  the  value  of  emetics,  bloodletting,  and  cathartics  in  the 
eerebral  form,  with  torpid  bowels,  of  which  form  he  seems  rather 
incredulou&  He  declares  that  ^'all  the  phenomena  of  typhoid  fever 
tend  to  convince  us  that  it  is  essentially  dependent  upon  a  materies 
morbi  in  the  blood.  A  large  amount  of  this  materies,  unattended 
by  efforts  at  elimination,  involves  the  phenomena  of  cerebral  typhus. 
A  large  amount  and  excessive  effort  at  elimination  induce  the 
graver  forms  of  typhoid  (abdominal  typhus);  a  lesser  amount  and 
active  exertion  present  the  more  common  mild  forms.  The  poat^ 
mortem  appearances  have  been  as  usually  described.  Three  cases 
of  perforation  in  ileo-csecal  region  were  discovered;  thinks  none 
recovered  after  perforation.  Three-fourths  have  recovered  after 
hemorrhage  from  the  bo»wels.  AU  other  cases  amenable  to  treat- 
ment." 

Dr.  A.  Flat,  of  Grand  Bapids,  in  a  paper  read  before  the  Medical 
and  Surgical  Association  of  that  city,  in  February,  1867,  describes 
typhoid  fever  as  first  coming  under  his  observation  in  the  fall  of 
1858,  during  which  season  an  epidemic  scarlatina  prevailed.  In 
1855,  it  was  more  prevalent.  He  says:  "The  enteric  symptoms — 
such  as  the  peculiar  dingy  complexion,  tenderness  in  the  right  iliac 
region,  and  the  peculiar  susceptibility  to  cathartics,  epistaxis,  &c. — 
distinguish  it  from  autumnal  bilious  fevers,  when  accompanied  by 
gastric  irritation."  Dr.  Piatt  agrees  with  the  general  experience  in 
this  State,  that  emetics  and  purgatives  are  mischievous,  and  cathar- 
tics doubtful — laxatives  being  preferable. 

Dr.  Peyry  states  that  typhoid  fever  appeared  for  the  first  time 
in  Saline,  Washtenaw  County,  in  1855.  "  It  was  introduced  by  a 
family  from  Detroit,  and  seemed  to  have  been  communicated  to 
others  by  personal  exposure."  In  various  other  portions  of  the 
State,  typhoid  fever  has  been  reported  eotemporaneous  with  the 
above,  but  so  &r  as  we  have  ascertained,  the  foregoing  comprise 
the  general  features,  except  that  in  other  sections  it  was  milder  and 
less  distinct  from  the  malarial  zymotics.  In  1862,  and  again  in 
1854,  typhoid  fever  and  cholera,  bore  intimate  relations  in  Detroit, 
and  at  the  latter  period,  the  same  was  observed  at  Monroe  and  at 
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Coldwater.  We  have  found  no  notice  of  epidemic  cholera  in  De- 
troit previoas  to  ;}.849 — when  it  prevailed  in  a  somewhat  severe 
and  unalloyed  form,  accounts  of  which  have  been  so  fully  pub- 
lished, that  their  insertion  here  would  be  improper.  At  the  later 
visitations  it  has  been  milder,  and  exhibited  more  symptoms  in 
common  with  other  affections.  Other  portions  of  the  State  have 
afforded  sporadic  cases,  generally  imported. 

In  reference  to  the  literature  of  cholera,  we  refer  with  much 
satisfaction  to  an  article  in  the  first  vol.  of  the  Peninsula  Journal 
of  Medicine^  "On  the  Cause,  Nature,  and  Treatment  of  Epidemic 
Cholera,"  by  Prof.  A.  B.  Palmer,  M.  D. 

Ebysipklas  has  been  by  far  the  most  common  form  of  non-pro- 
tective epidemic  of  which  we  have  obtained  accounts  in  this  State. 
Its  frequent  occurrence  in  malarious  districts  in  direct  proportion 
to  the  causes  of  humidity  and  malaria,  points  to  these  conditions  as 
strongly  predisposing  to  the  disease.  Like  some  chemical  sub- 
stances, it  seems  capable  of  uniting  in  all  proportions  with  a  great 
variety  of  abnormal  conditions,  varying  the  amalgam  to  all  shades 
of  severity,  and  all  degrees  of  erysipelatotis  preponderance.  It  is 
seen  in  the  sthenic  fury  of  acute  disease,  as  well  as  the  asthenia  of 
the  most  chronic.  Its  appearance,  since  1850,  in  central  and  south- 
ern Michigan,  has  been  a  subject  of  much  remark  by  physicians 
whom  we  have  met,  and  although  generally  not  severe  or  fotal,  it 
has  been  so  similar  to  the  theme  of  many  valuable  contributions 
to  medical  science,  that  we  could  not  expect  to  more  than  reiterate 
what  is  already  before  the  profession,  by  further  details  or  remarks. 

We  have  made  some  use  of  tinct  ferri  muriatis  in  treatment  of 
erysipelas,  which  affords  encouragement  to  further  trial,  but  have 
not  given  it  hfreefieldy  Ka^  fall  potency  which  is  sanctioned  by  high 
authority.  Saturated  tinct.  of  iodine  has  been  a  favorite  topical 
application  with  myself,  as  well  as  many  others ;  and,  except  for 
the  difficulty  of  getting  it  applied  faithfully,  until  a  deep-brown 
color  indicates  sufficient  to  act  as  an  escharotic,  or  nearly  so,  we 
have  no  reason  to  change.  Thus  applied,  it  renders  the  skin  in« 
sensible  to  ordinary  irritation,  and  as  impervious  to  air  as  a  coating 
of  collodion  would  be ;  it  constricts  the  cuticle  upon  the  subjacent 
tissues,  and  if  it  be  slightly  moistened  with  ol.  ricini,  does  not 
break  for  many  hours.  Mercurials  cannot  sometimes  be  omitted, 
but  we  have  allowed  tnn.  or  tind,  colch,  aem.  to  take  their  place  in 
treating  aged  people,  with  entire  satisfaction.  It  should  be  pushed 
ad  nauseum  in  most  cases,  as  rapidly  as  possible. 
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As  we  have  not  been  able  to  gather  anything  of  particnlar  note 
concerning  the  almost  annual  visitation  of  rubeola  and  scarlatina, 
we  do  not  deem  it  proper  to  consume  time  and  space,  £Eirther  than 
to  observe  that  we  have  no  accounts  of  malignacj,  except  where 
erysipelatous  complications  in  the  throat  have  aggravated  scarla- 
tina in  part  of  the  cases ;  but  as  we  are  not  in  possession  of  any 
practical  deductions,  not  commonly  received,  we  omit  details. 
Bubeola  is  at  the  present  time  (April  25th,  1869),  more  univer- 
sally disseminated  through  the  county  of  Branch  than  we  have 
eyer  known  it  in  any  community,  but  its  mildness  is  equally  re- 
remarkable. 

Influenza  in  various  grades  of  severity  has  frequently  been  care- 
fully reported,  more  from  its  supposed  official  position  as  grand 
uaJier  of  more  grave  epidemics,  than  from  its  own  influence  upon 
life ;  but  in  this  State,  it  has  been  so  common  without  potential 
sequents,  that  we  cannot  consider  the  occasional  association  as  pe- 
culiarly characteristic. 

The  following  extract  from  a  letter  from  J.  C.  Johnson,  M.  D.,  of 
Parkville,  St.  Joseph's  Ck)unty,  is  a  fair  sample  of  the  facts  which 
are  implied  by  the  reserve  of  most  of  the  physicians  in  the  State 
south  of  latitude  45°. 

'^The  soil  of  the  township  of  Park  is  a  sandy  loam,  with  nume- 
rous small  marshes  interspersed.  Although  much  draining  has 
been  performed,  they  have  been  overflowed  the  past  summer.  The 
dry  weather  in  July  and  August  lowered  them  somewhat,  since 
which,  intermittehts  have  been  prevalent  In  their  course  I  have 
remarked  the  same  that  others  have  with  reference  to  their  obsti- 
nacy, requiring  very  large  doses  of  quinine,  and  other  anti-pe- 
riodics  to  suspend  the  paroxysms.  There  have  been  no  epidemics 
in  this  vicinity  since  its  settlement,  that  I  know  of."  During  the 
summer  of  1858,  a  severe  dysenteric  disease  prevailed  at  Union 
City,  Branch  County,  at  which  place  is  the  confluence  of  the  Cold- 
water  and  St.  Joseph  Bivers.  I  have  not  been  able  to  procure 
particular  accounts;  but  as  far  as  known  by  me,  its  history  would 
correspond  with  that  briefly  given  by  Dr.  Wm.  P.  Hurd,  at  page 
564,  vol.  viii.,  Ihinsactums  of  the  American  Medical  Association.  In 
other  sections  zymotic  diseases  were  somewhat  in  excess  of  the  an- 
nual average,  but  not  to  an  equal  degree.  No  minute  topographi- 
cal inquiry  into  the  causes  has  been  instituted. 

The  following  communication  will  scarcely  admit  of  abbreviation. 
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JoLiBT,  III.,  March,  1856. 

Dr.  J.  H.  Beech — 

Sib:  In  the  January  number  of  the  Peninsula  Medical  and  Sur- 
gical Journal,  I  find  your  ciroular  requesting  physicians  to  report 
on  "Medical  Topography,  Epidemic  Diseases,  and  the  most  suooess* 
ful  treatment  thereof."  Having  been  engaged  in  the  practice  of 
medicine  in  Lapeer  County,  Michigan,  from  1888  to  1854,  when 
this  place  became  my  residence,  I  will  endeavor,  as  well  as  I  can 
from  memory,  to  give  a  history  of  that  region  of  country.  The 
township  and  village  of  Almont  are  forty-five  miles  due  north  from 
Detroit.  This  region  was  first  settled  about  the  year  1835,  by 
people  from  New  England,  New  York,  and  other  Eastern  States. 
The  land  within  ten  or  fifteen  miles  of  Almont  is  heavily  timbered, 
with  oak,  beech,  maple,  and  pine. 

Bell  Biver,  a  small  sluggish  stream,  runs  through  this  region,  in 
a  S.  E.  course,  and  empties  into  the  St.  Clair  Biver.  The  land  on 
each  side  of  Bell  Biver  is  low  and  marshy,  covered  with  a  Ioxq* 
rious  growth  of  elm  and  maple,  and  in  some  places  there  are  im- 
mense cedar  swamps. 

The  soil  is  a  deep  rich  loam,  with  a  clay  and  gravelly  sub-soil. 
The  only  rock  formation  consists  of  boulders  scattered  more  or 
less  profusely  over  the  surface.  Up  to  the  summer  of  1838,  there 
was  but  little  sickness  of  any  kind;  but  in  the  autumn  of  that  year, 
on  coming  West,  I  found  the  whole  community  sick  with  inter- 
mittent or  remittent  fevers. 

This  season  was  very  sickly  in  all  western  places.  There  was 
nothing  unusual  in  the  general  characteristics  of  disease  daring 
the  season,  the  type  being  simple,  and  a  great  proportion  of  the 
cases  resulted  favorably.  During  the  winter,  however,  there  were 
some  cases  that  assumed  a  congestive  form,  and  proved  fatal. 

During  the  years  1889  and  1840,  the  type  of  disease  was  much 
the  same  as  in  1888.  Cathartics,  alteratives,  &c.,  followed  by  anti- 
periodics  and  tonics,  would  efiect  a  cure. 

During  the  winter  and  spring  months  of  each  year  there  were 
some  cases  of  pneumonia,  pleurisy,  and  other  acute  diseases,  assum- 
ing the  same  form  as  found  in  'all  places.  In  the  spring  of  1841, 
there  was  an  epidemic  among  children,  with  the  following  appear- 
ances. 

First  a  chill,  soon  succeeded  by  fever,  cough,  dyspnoea,  and  swell- 
ing in  the  fauces.  The  symptoms  were  so  violent  that  the  little 
patient  would  soon  sink,  unless  relieved  by  prompt  remedial  mea- 
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snres.  All  the  appearances  were  like  scarlatina,  except  that  there 
was  no  scarlet  eruption,  but  in  the  last  stages,  in  the  worst  cases, 
livid  spots  appeared  upon  the  surface,  as  in  the  lowest  grades  of 
typhus.  The  treatment  most  successful  was  that  which  would  re- 
duce the  excitement  with  the  least  general  depression.  Stimulating 
expectorants,  counter-irritation  to  the  throat  and  chest,  with  a  judi- 
cious use  of  alteratives,  were  attended  with  the  best  effects,  but 
the  disease  would  continue  until  about  the  fourteenth  day  before  an 
improvement  was  apparent,  when  convalescence  would  commence. 
Had  there  been  the  usual  eruption,  it  would  have  been  scarlatina. 

During  the  summer  of  1841,  dysentery  for  the  first  time 
made  its  appearance  as  an  epidemic,  continuing  through  the  fall, 
and  particularly  among  children  was  severe  and  fatal.  In  many 
cases  the  attack  was  so  sudden  and  severe  that  the  patient  in  a  few 
hours  was  in  a  dying  condition.  There  were  severe  rigors,  with 
intense  febrile  reaction,  great  heat  of  surface,  vomiting,  tormina, 
tenesmus,  and  bloody  discharges  from  the  bowels  in  course  of  an 
hour  from  a  state  of  apparent  good  health.  There  was  every  grade 
of  severity  from  that  just  mentioned,  to  that  of  the  mildest  cha* 
racter.  An  ordinary  grade  of  intermittent  and  remittent  tever  had 
prevailed  during  the  first  part  of  the  season.  The  ordinary  course 
of  treatment,  advised  in  the  books,  failed  to  arrest  the  disease,  and 
mercurials  were  generally  worse  than  useless.  In  medium  cases, 
mild  means,  consisting  of  a  judicious  use  of  opium,  with  demulcents, 
produced  the  best  effects.  In  the  worst  cases  death  ensued  before 
any  remedial  measures  could  be  brought  to  bear. 

There  appeared  to  be  nothing  of  a  local  nature  to  produce  this 
epidemic,  but  cases  occurred  in  all  parts  of  the  region  of  country, 
selecting  perhaps  one  or  more  of  a  family,  who  had  been  most 
healthy,  and  leaving  the  rest  unharmed.  It  attacked  persons  of  all 
ages  and  sexes,  but  as  is  always  the  case,  it  was  more  severe  and 
fatal  among  children. 

From  1841,  no  unusual  epidemic  occurred,  until  the  spring  of 
1844,  when  scarlatina  appeared,  and  continued  until  July.  A 
majority  of  cases  were  mild,  still  many  were  fatal.  The  treatment 
most  successful  in  my  hands,  when  called  soon  enough,  was  an 
emetic  of  ipecac,  or  if  there  was  much  derangement  of  the  biliary 
organs,  as  indicated  by  the  tongue,  &c.,  calomel,  or  the  milder  mer- 
curials. Oil  of  turpentine  applied  freely  to  the  throat  externally, 
and  gargles  of  salt,  vinegar,  and  water,  equal  parts,  in  the  inflam- 
matory grade,  with  the  addition  of  tinct.  or  infusion  of  capsicum  in 
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the  more  asthenio  yariety,  coDStituted  the  best  topical  treatment 
After  the  bowels  were  evacuated,  powders  composed  of  opiam  and 
sang.  Oanad.,  eqaal  quantities,  were  administered  in  doses  to  suit 
the  case  and  age  of  the  patient,  and  were  found  to  quiet  irrita- 
bility. If  indicated,  alterative  doses  of  mercurials  were  added,  but 
caution  was  requisite  in  the  exhibition  of  any  remedy  that  might 
debilitate  the  patient,  and  in  an  especial  manner  was  it  necessary 
to  avoid  ptyalism,  inasmuch  as  it  aggravated  the  local  disease  in 
the  throat,  and  produced  a  tendency  to  ulceration.  Cases  attended 
with  the  worst  anginose  complications,  were  those  in  which  the 
antiphlogistic  treatment  was  pushed  farthest. 

Carefully  watching  the  patient,  and  being  in  readiness  to  obviate 
untoward  symptoms  as  they  might  occur,  by  those  means  that 
would  least  diminish  the  vital  forces,  resulted  in  a  favorable  issue. 

Scarlatina  being  the  result  of  a  specific  poison,  like  many  other 
forms  of  diseased  action,  all  attempts  to  cut  it  short  are  not  only 
useless,  but  injurious. 

After  hot  weather  came  on  in  the  summer  scarlatina  ceased,  and 
in  August  there  appeared  a  form  of  fever  more  severe  and  malig- 
nant than  had  formerly  appeared.  It  was  of  a  remittent  type,  but 
assumed  after  four  or  five  days  a  typhoid  form.  The  tongue  be- 
came black  in  the  centre,  and  dry ;  the  gums  and  lips  were  covered 
with  sordes.  From  the  10th  to  the  14th  day  collapse  would  occur, 
and  stimulants  and  tonics  were  required  to  be  given  freely.  After 
convalescence  had  commenced,  a  little  exposure  or  undue  exertion 
would  induce  a  relapse,  which  would  often  prove  fatal.  In  the 
treatment  of'  this  form  it  was  necessary  to  follow  up  the  necessary 
evacuants  with  supporting  remedies,  and  watch  the  patient  closely, 
so  as  to  meet  any  emergency.  It  continued  thus  until  cold  weather 
before  the  disease  abated,  and  many  cases  occurred  during  the 
winter,  of  a  very  severe  and  fatal  character,  especially  among  per* 
sons  advanced  in  life. 

The  fevers  of  1845  were  more  simple  than  those  of  the  preceding 
year,  but  still  severe.  There  was  a  tendency  to  collapse ;  but  with 
proper  treatment  nearly  every  case  resulted  favorably. 

It  will  be  observed  that  from  the  first  settlement  of  the  country 
to  the  year  1845  the  diseases  increased  in  severity.  It  seems  that 
when  the  land  was  covered  with  timber  but  little  miasm  was 
evolved;  but  as  from  year  to  year  an  additional  amount  was 
cleared  and  cultivated,  diseases  were  more  prevalent  and  severe. 
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People,  from  having  had  repeated  attacks  of  periodic  disease  from 
year  to  year,  were  less  able  to  resist  the  accumulating  causes,  and 
became  more  obnoxious  to  their  influence.  It  was  a  fact,  too,  that 
every  season  from  1886  to  1844  was  wet,  and  the  ground  would 
hardly  become  dry  during  the  summer,  except  in  the  cleared  spots 
where  the  sun  could  shine.  Pools  and  ponds  of  water  would  be- 
come stagnant  and  covered  with  the  green  scum,  with  which  all  are 
familiar.  It  was  impossible,  too,  to  dig  good  wells  during  the  first 
six  or  eight  years,  because  the  earth  was  filled  with  surface  water, 
and  for  this  reason  the  inhabitants  were  obliged  to  drink  water 
from  shallow  pools  dug  in  the  ground  as  deep  as  was  possible. 

It  may  be  observed  that  a  majority  of  the  settlers  were  young  or 
middle  aged  people  from  the  East,  who  had  removed  thither  to  pro- 
cure land  for  a  home. 

There  were  numerous  influences  that  conspired  to  render  new- 
comers subjects  of  disease,  besides  what  have  been  enumerated. 
Coming  from  old  settled  regions  of  the  United  States,  where  fruit, 
vegetables,  and  all  other  things  necessary  to  comfort  and  conve- 
nience were  abundant,  they  were  at  once  placed  in  circumstances 
where  such  things  could  not  be  obtained.  The  most  common  arti- 
cles of  diel  were  pork,  wheat  bread,  and  maple  sugar,  potatoes, 
Indian  corn,  and  beef.  Apples,  &c.,  could  not  be  easily  obtained, 
and  consequently  constipation  and  other  trouble,  resulting  from  too 
concentrated  food,  would  result. 

The  difference  in  climate,  as  it  respects  humidity,  temperature  of 
the  atmosphere,  &c.,  was  such  that  people  were  frequently  exposed 
when  they  were  not  aware  of  it. 

Such  a  state  of  things  existing,  it  is  not  strange  that  malarious 
diseases  were  prevalent.  During  the  autumnal  months  of  some 
years,  whole  communities,  old  and  young,  were  prostrated  with 
fevers ;  and  to  state  this,  is  only  to  relate  the  fact  in  reference  to 
every  western  locality. 

Cathartics  and  emetics,  followed  with  antiperiodics  and  tonics, 
constituted  the  treatment  of  fevers  of  a  simple  type,  in  the  hands 
of  all  regular  practitioners.  Venesection  was  practised  by  some ; 
bat  as  diseases  began  to  lose  their  more  simple  and  sthenic  appear- 
ances, bloodletting,  as  well  as  other  active  reducing  agents,  were 
less  employed,  so  that  as  the  typhoid  type  began  to  prevail,  no 
one  who  claimed  to  possess  good  judgment  thought  of  opening  a 
vein. 

VOL.  xn*— 14 
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Few  deaths  occurred  from  the  ordinary  diseases  of  this  region, 
where  prompt  medical  aid  and  good  nursing  were  at  hand ;  stilly 
in  many  instances,  chronic  diseases  in  different  forms  occarred, 
which  sooner  or  larter  resulted  fatally.  Chronic  bronchitis,  dropsy 
of  the  heart,  phthisis,  and  Bright's  disease,  occasionally  occurred 
in  persons  who  had  suffered  for  a  long  time  from  miasmatic  influ- 
ences. 

There  was  no  important  local  cause  to  produce  fevers  of  a  specific 
/  character  until  the  autumn  of  1846,  when  an  establishment  for  the 
manufacture  of  potato  starch  was  opened.  About  S0,000  bushds 
were  drawn  in  October,  and  placed  in  a  common  reservoir.  The 
weather  being  warm,  the  mass  soon  began  to  rot,  and  about  20,000 
bushels  were  removed  to  the  yard  in  front  of  the  factory,  and 
allowed  to  remain  uncovered.  The  cases  of  fever  that  occurred 
during  the  summer  were  of  the  ordinary  type;  but  during  the 
months  of  November  and  December  every  case  was  typhoid,  and 
during  the  winter  scarcely  a  family  in  the  village  escaped,  and  in 
many  instances  every  individual  in  the  family  was  more  or  lea 
affected. 

This  endemic  continued  until  spring,  when  it  abated,  but  returned 
the  next  autumn.  During  the  winter  of  1846  and  1847  the  disease 
strictly  continued  in  its  type,  lasting  from  10  to  14,  21,  and  28  daysi 
when,  in  favorable  cases,  convalescence  would  advance  rapidly. 
There  was  no  essential  variation  in  its  general  characteristiaB 
from  what  is  observed  in  typhoid  fevers  generally,  except,  perhaps, 
the  proportion  of  severe  cases  was  greater  than  is  common  where 
such  fevers  prevail.  The  local  cause  was  so  intense  that  every  one 
was  more  or  less  predisposed. 

The  treatment  most  successful  was  the  employment  of  such 
measures  as  a  good  knowledge  of  general  principles  would  dictate 
Sometimes,  on  the  patient's  complaining  of  the  languor  and  laasitude 
usual  in  such  cases,  an  active  mercurial  purgative,  followed  by 
tonics,  &c^  would  suspend  the  morbid  action ;  but  in  nineteen- 
twentieths  of  the  cases  the  symptoms  made  their  appearance  so 
insidiously,  that  the  patient  would  not  believe  himself  sick  until  it 
was  too  late  to  cut  it  short.  An  account  of  this  disease  may  be 
found  in  the  February  number  of  the  Ncrthiveat  MedUoai  and  Sur- 
^cal  Journal^  for  1868.  Suflice  it  to  say  that  in  the  autumn  of  1847 
the  fevers  were  of  the  same  character  as  before,  except  that  there  was 
more  tendency  to  periodicity,  both  at  the  onset  and  after  the  criaia. 
For  instance,  if  a  person  was  attacked  with  a  chill,  and  with  the 
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ordinary  symptoms  attending  our  autumnal  intermittents,  prompt 
medication  would  in  many  cases  effect  a  cure;  but  if  the  case  was 
neglected,  and  allowed  to  progress  two  or  three  days,  it  would 
assume  a  continued  form,  and  after  it  had  come  to  a  crisis  on  the 
14th,  2l8t,  or  28th  day,  a  chill  would  set'  in,  followed  by  reaction, 
and  sweating,  with  moist  tongue,  &c.;  and  if  quinine  was  then 
promptly  administered,  the  patient  would  recover  rapidly.  The 
diseases  this  season  were  more  fatal  than  during  the  year  previous, 
being  more  malignant,  and  less  easily  managed. 

This  endemic  was  a  very  peculiar  and  interesting  one.  It  was 
evident  that  the  noxious  emanations  from  the  decayed  potatoes 
operated  as  a  cause,  from  the  fact  that  so  many  cases  occurred  in 
this  locality,  and  confined  principally  to  the  village.  There  was  a 
general  predisposition  to  a  congestive  form  of  fever  through  the 
eastern  part  of  the  State ;  but  this  was  enhanced  by  the  local  cause 
existing  at  that  locality. 

As  cold  weather  commenced  the  cases  were  less  in  number;  but 
as  early  as  February,  1848,  there  commenced  a  form  of  disease 
more  severe  and  fatal  than  in  any  previous  time,  from  the  fact  that 
a  more  important  organ  was  the  seat  of  disease.  It  not  only  pre- 
vailed at  Almont,  but  also  in  other  parts  of  the  State,  especially  in 
Detroit,  where  it  was  very  fatal  among  the  soldiers  in  a  regiment 
about  to  start  for  Mexico.  In  its  general  appearances  it  resembled 
the  "  pernicious  intermittent"  of  Prof.  Wood. 

The  winter  was  an  "open  one,"  there  being  a  thaw  every  fourteen 
days,  when  what  little  snow  had  fallen  would  melt  off,  leaving  the 
ground  wet.  As  soon  as  the  wind  commenced  blowing  from  the 
soath,  every  one  would  begin  to  complain  of  chilliness.  On  expo- 
sure to  this  wind,  a  sense  of  coldness  would  pervade  the  whole 
body,  attended  with  a  peculiar  sensation  in  the  nape  of  the  neck, 
producing  an  inclination  to  draw  the  head  back.  A  person  would 
feel,  only  to  a  greater  degree,  all  the  symptoms  usually  called 
"  aguish."  Attending  this  coldness  was  a  cool,  clammy  sweat,  espe- 
cially in  the  lower  limbs,  and  severe  pain  from  the  knees  down. 

If  no  attention  was  paid  to  these  symptoms,  there  was,  within 
twenty-four  hours,  a  severe  pain  felt  in  some  part  of  the  body 
(generally  a  joint),  such  as  the  great  toe,  knee,  hip,  soon  followed 
by  intense  headache,  great  coldness  of  the  surface,  redness  of  the 
eyes,  rigors,  and  other  indications  of  great  depression.  The  pulse 
was  sluggish,  and  slower  than  natural,  rather  full  in  some  cases, 
but  always  easily  compressed;  the  tongue  of  a  pale  or  leaden 
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hue,  and  spongy  or  flabby,  but  generally  free  from  any  coat.  Be- 
action  would  follow  in  a  few  hours,  in  most  cases;  but  occasionally 
the  patient  would  sink  into  a  conaatose  state,  and  die  with  all  the 
appearances  of  compression  of  the  brain.  When  reaction  occorred, 
there  was  an  amount  of  febrile  excitement  proportionate  to  the 
intensity  of  the  cold  stage.  As  this  passed  off,  as  it  did  in  a  few 
hours,  the  patient  would  sweat  profusely,  and  become  free  from 
pain,  but  complain  of  great  debility.  After  from  twelve  to  twenty- 
four  hours,  if  there  were  no  remedial  measures  resorted  to,  another 
chill  would  come  on,  succeeded  by  reaction  as  before,  with  deli- 
rium, and  other  symptoms  more  violent  than  in  the  first  paroxysm. 
Sweating  would  ensue  as  before,  and  if  there  was  no  interference, 
a  third  chill  would  come  on  at  an  interval  six  hours  less  than  the 
first.  With  an  occasional  exception,  death  would  result  from  the 
third  paroxysm. 

In  many  cases  the  symptoms  in  the  first  paroxysm  were  so 
slight  that  the  patient  and  attendants  considered  it  but  a  ''slight 
touch  of  the  ague,"  and  paid  no  attention  to  it.  A  second  paroxysm 
would  ensue  after  the  usual  interval,  when  it  was  obvious  that  the 
first  set  of  symptoms  was  but  a  prelude  of  what  was  to  follow.  In 
such  cases  recovery  was  doubtful ;  but  the  patient  would  linger 
from  three  to  eight  days  to  as  many  weeks. 

Delirium  and  all  the  appearances  observed  in  congestion  of  the 
brain  would  supervene  at  the  time  of  the  second  paroxysm,  such 
as  dilatation  of  the  pupils,  strabismus,  convulsions,  and  in  some 
cases  a  firm  contraction  of  the  spinal  muscles  and  the  posterior 
muscles  of  the  lower  limbs ;  and  in  the  latter  case  the  body  and 
limbs  would  be  brought  into  the  form  of  an  arch,  the  head  and 
heels  being  the  only  points  that  would  touch  the  bed,  when  the 
patient  was  turned  upon  the  back.  Occasionally  the  contortions  of 
the  body  would  resemble  the  condition  in  chorea  and  opisthotonos. 

After  the  third  paroxysm  the  congestive  symptoms  became  per- 
manent and  uniform,  except  that  at  a  certain  time  of  the  day  there 
would  be  an  exacerbation  of  the  nervous  symptoms,  occurring 
commonly  at  night.  The  degree  of  severity  was  various,  both  in 
the  attack  and  subsequent  symptoms,  according  to  age,  sex,  tem- 
perament, and  previous  habits.  It  was  most  common  in  persons 
past  the  age  of  puberty,  and  in  males  and  those  exposed  to  vicis- 
situdes of  the  weather,  and  irregular  in  their  habits. 

On  post-mortem  examination  there  was  found  effusion  into  the 
ventricles  of  the  brain,  and  pus  in  points  where  the  extravasation 


THE   EPIDEMIC   DISEASES   OF   MICHIGAN.  205 

first  took  place,  which  was  at  the  base  of  the  brain,  but  generally 
lying  upon  the  cerebellum  at  different  places.  It  was  impossible 
to  determine  the  exact  spot  where  the  lesion  occurred,  in  any  case 
which  I  examined.  There  was  little  derangement  of  the  stomach, 
or  other  assimilative  organs,  at  the  first  attack;  but  subsequently 
there  was  constipation,  scantiness  of  the  urine,  and  other  secre- 
tions. 

The  treatment  was  simple,  and  in  cases  where  early  resort  was 
had  to  remedial  measures,  efiEectual  in  removing  the  disease.  A 
common  procedure  was  to  cover  the  patient  in  bed ;  apply  sina- 
pisms to  the  ankles,  calves  of  the  legs,  and  inside  of  the  thighs. 
Then  apply  hot  bricks  or  stones  wrapped  in  wet  cloths  about  the 
patient,  in  different  parts  of  the  body,  and  particularly  to  any  place 
where  there  was  severe  pain.  Bladders  filled  with  snow  or  pounded 
ice  were  applied  to  the  head  or  back  of  the  neck.  As  soon  as  the 
extremities  were  warm  and  the  circulation  equal,  the  patient  would 
be  relieved  and  begin  to  sweat.  Then  give  quinine  in  five  to  ten 
grain  doses,  once  in  two  or  three  hours,  until  the  time  for  the  night 
paroxysm  had  passed.  The  quinine  was  combined  with  opium, 
capsicum,  or  other  remedies  indicated  in  the  particular  case,  accord- 
ing to  condition,  &c.  From  thirty  to  sixty  grains  were  sufficient 
to  prevent  a  return.  In  some  cases,  attended  with  collapse,  brandy 
.was  given  freely,  and  other  stimulants  were  often  required.  It  was 
advisable  to  apply  warmth  to  the  extremities  and  use  other  means 
to  prevent  another  attack,  half  an  hour  or  more  before  the  expected 
time.  The  delay  consequent  upon  awaiting  the  action  of  a  cathartic 
or  other  evacuant  measures  would  endanger  a  second  attack,  and  it 
was  deemed  best  to  forego  the  exhibition  of  any  remedies,  except 
Buch  as  would  tend  to  suspend  the  return  of  another  chill.  If 
alteratives  were  indicated,  they  were -combined  with  the  antipe- 
riodic  remedies,  or  given  after  the  disease  was  controlled.  In  most 
cases  the  tongue  was  clean  and  pale,  and  no  vomiting  or  other 
derangement  during  the  first  thirty-six  or  forty-eight  hours;  but 
after  that  interval,  in  some  instances,  a  coat  would  appear  upon 
the  tongue,  or  that  organ  would  become  red  and  dry,  in  which 
case  the  treatment  indicated  by  general  therapeutic  principles  was 
adopted. 

It  was  a  common  thing  to  meet  people  in  the  street  complaining 
of  the  peculiar  coldness  and  pain  in  the  neck  above  mentioned,  and 
in  such  cases  we  were  in  the  habit  of  prescribing  quinine  thirty 
grainSi  divided  into  six  doses,  combined  with  capsicum  or  piperine, 
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to  be  taken  once  in  two  hours,  and  at  the  same  time  to  take  as 
much  brandy  with  the  powders  as  could  be  borne  without  afiecting 
the  head;  and  it  was  astonishing  to  find  how  much  stimulus  of  this 
kind  one  would  take  without  producing  intoxication. 

Bleeding  was  tried  in  two  cases  where  congestion  had  taken 
place  in  the  brain,  but  no  good  effects  resulted,  but  rather  the 
reverse.  The  only  hope  of  saving  the  life  of  the  patient  was  to  get 
the  disease  under  control  before  the  time  of  the  second  paroxysm. 

Puerperal  females  were  extremely  liable  to  an  attack  daring  the 
winter,  and  it  was  necessary  to  watch  closely  for  the  first  symp- 
toms of  a  chill,  and  begin  promptly  to  prevent  a  recurrence.  On 
the  third  day  after  labor,  at  the  time  of  the  secretion  of  the  milk,  a 
chill  was  most  apt  to  come  on.  There  were  many  deaths  from  this 
cause.  It  is  so  unusual  to  apprehend  danger  from  a  slight  chill 
and  fever  on  the  third  day  that  people  at  first  neglected  to  use  the 
necessary  precaution,  when  a  second  chill  would  be  attended  with 
all  the  dreadful  phenomena  of  cerebral  disease.  Precisely  the  same 
remedial  measures  were  successful  in  such  cases  as  in  others. 

From  1S48  to  1854  all  fevers  were  more  or  less  typhoid  in  their 
character,  and  it  was  evident  that  all  diseases  were  rendered  more 
severe  in  consequence  of  that  vast  mass  of  decaying  vegetable 
matter. 

In  the  summer  and  autumn  of  1852,  dysentery  prevailed  to  a 
fearful  extent  in  a  neighborhood  six  miles  southwest  of  Almont,  in 
the  vicinity  of  three  large  mill-ponds.  A  short  account  of  this 
epidemic  may  be  found  in  the  January  number  of  the  NorthweU 
Medical  and  Surgical  Jourtial^  for  1858. 

Besides  the  diseases  which  have  been  mentioned  above  as  having 
prevailed  in  that  region,  most  other  forms  have  occasionally  ap- 
peared, as  in  most  other  localities. 

Cholera  infantum  has  prevailed  more  or  less  for  the  last  six 
years,  with  the  usual  appearances,  and  resulting  fatally  in*  very 
many  cases.  Cold  water  enemata,  with  the  judicious  use  of  the 
mild  mercurials,  combined  with  opium  and  hyoecyamua,  were  at- 
tended sometimes  with  good  results. 

Cholera  has  never  prevailed  epidemically  in  this  region,  but  two 
or  three  cases  occurred  under  my  observation.  During  seasons 
when  epidemic  cholera  prevailed  in  the  large  cities,  there  was  a 
greater  tendency  to  diarrhoea  than  at  other  times,  and  dysentery  in 
those  seasons  was  more  malignant. 
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Since  1838  there  has  been  a  great  modification  in  the  type  of 
disease  and  the  effect  of  remedies. 

At  an  early  day  venesection  and  the  antiphlogistic  regimen 
generally  were  practised  in  the  treatment  of  disease,  and  this  course 
was  most  successful.  Within  the  last  ten  years  bloodletting  has 
been  gradually  abandoned,  and  likewise  mercurial  purgatives  much 
less  used. 

The  supporting  plan  of  treatment  is  adopted  by  most  practi* 
tioners,  and  the  only  circumstances  in  which  active  reducing  agents 
are  admissible,  are  when  the  earth  has  been  frozen  and  covered 
with  snow  for  a  few  weeks.  Then  the  atmosphere  is  free  from 
Doxious  emanations,  and  all  diseases  are  simple  and  active,  com- 
pared with  those  of  open  winters,  requiring  a  mode  of  treatment 
similar  to  those  in  hilly  regions. 

F.  K  BAILEY. 

We  are  aware  that  the  foregoing  does  not  comprise  accounts  of 
all  the  diseases  which  have  approached  the  epidemic  character  in 
this  State ;  but  we  have  omitted  nothing  in  our  reach  which  con- 
tained important  facts  or  principles  that  had  not,  in  our  opinion, 
been  fairly  placed  before  the  medical  public.  In  conclusion,  we 
would  respectfully  suggest  that  committees  upon  this  subject  should 
be  appointed  from  persons  in  commercial  or  politically  central 
positions. 

All  of  which  is  most  respectfully  submitted. 

J.  H.  BEECH. 
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INTRODUCTION. 


These  "  Observations  on  some  of  the  Phenomena  of  Malarial 
Fever,"  form  the  first  of  a  series  of  observations  which  the  author 
is  condncting  upon  the  fevers  of  the  North  American.  Continent. 

The  first  three  chapters  are  devoted  to  the  consideration  of  the 
nature  and  extent  of  Pathological  Investigations,  and  are  intended 
as  a  general  introduction  to  the  whole  series  of  investigations. 

No  one  is  more  painfully  alive  to  the  imperfections  of  these 
incomplete  observations  than  the  author ;  and  if  they  should  result 
in  inducing  a  single  young  man  to  enter  this  field,  with  correct 
views  and  the  right  spirit,  he  will  feel  that  he  has  been  rewarded 
for  his  labors. 
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CHAPTER  I. 

&KLATIONS  OV  HAN  TO  TBI  ZZTXBIOB  TmrVIBSlS — RELATIONS  OF  ABTBONO- 
MIOAIi,  TSBBX8TBIAL,  PHT8ICAI.,  CHKMIOAL,  AND  PHTBIOLOOIGAL  PHXNO- 
MXNA — TBS  OHABACTXE  AND  XZTENT  OF  PBTBIOIiOOICAI.  AND  PATHOLO- 
OICAIi  INVESnaATIONB  ESTABLISHED  BT  THB  BILATIONS  OF  MAN  TO  THB 
XXTKBIOB  UmVXBSB. 

The  object  of  this  chapter  is  to  sketch  the  mutual  relations  of 
celestial  and  terrestrial  bodies  and  animated  beings,  and  demon- 
strate— that  the  existence  of  man  is  absolutely  dependent  upon  the 
relations  of  the  component  members  of  the  universe — that  a  single 
alteration  in  the  chain  of  phenomena  would  destroy  the  conditions 
necessary  for  the  existence  and  manifestation  of  the  phenomena  of 
man — that  the  forces  of  man  are  all  resultants  of  the  forces  of  the 
sun  and  fixed  stars,  which  keep  up  a  never  ending  circulation  and 
change  of  matter  upon  the  surfieuse  of  our  globe — that  man  cannot 
create  or  annihilate  force  any  more  than  he  can  create  or  annihilate 
matter — that  the  great  law  of  the  Indestructibility  of  Force,  of 
Action,  and  Beaction,  applies  to  all  the  phenomena  of  man — that 
man  is  a  type  of  the  universe,  and  comprehends  within  himself  all 
phenomena,  astronomical,  physical,  chemical,  physiological,  and 
psychological — that  the  knowledge  of  the  structure,  phenomena, 
and  relations  of  man  includes  a  knowledge  of  all  science,  whether 
relating  to  matter  or  mind.  The  end  of  the  whole  investigation 
will  be  the  establishment  of  the  true  character  and  extent  of  phy- 
siological and  pathological  investigations. 

In  this  inquiry  we  will  examine  first  the  general  or  simple  phe- 
nomena, and  lastly  the  particular  or  complex. 

There  are  certain  phenomena,  as  gravity,  which  affect  all  bodies, 
and  at  the  same  time  appear  to  be  wholly  independent,  in  their 
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existence  and  manifestation,  of  all  other  phenomena.  These  phe- 
nomena have  been  called^  general  or  simple,  because  they  appear 
to  be  not  only  independent  in  their  own  existence  of  all  other 
phenomena,  but  they  form  the  foundation  of  the  manifestation  aad 
conditions  of  the  existence  of  all  other  phenomena. 

We  have  another  class  of  phenomena  which  are  confined  to  cer- 
tain forms  of  matter,  and  whose  existence  and  manifestation  depend 
upon  definite  circumstances  and  the  pre-existence  of  the  general 
phenomena.  These  phenomena  are  called  complex  or  particular. 
Thus  the  law  of  gravity,  which  (so  far  as  our  means  of  observation 
extend)  affects  every  molecule  of  matter  throughout  the  universe, 
is  an  instance  of  a  general  phenomenon ;  whilst  physiological  phe- 
nomena, which  are  manifested  by  only  a  comparatively  small  num- 
ber of  bodies,  are  instances  of  complex  or  particular  phenomena. 

General  phenomena  are  wholly  independent  of  the  particular 
or  complicated ;  whilst  the  particular  or  complicated  are  dependent 
upon  the  general,  and  cannot  exist  without  them.  Thus,  we  cannot 
conceive  of  matter  without  weight,  but  we  do  conceive  and  know 
of  the  existence  of  matter  in  a  state  of  perfect  freedom  from  the 
manifestation  of  physiological  phenomena.  It  is  evident  that  if  we 
wish  to  understand  the  complex  phenomena,  we  must  analyze  the 
component  phenomena,  and  examine  first  the  most  general,  which 
form  the  foundations  of  the  existence  and  manifestation  of  the 
restricted  or  complex, 

Man  stands  upon  the  summit  of  a  pyramid,  the  foundation  of 
which  is  the  inorganic  world,  and  the  materials  composing  this 
pyramid  consist :  first,  of  plants  in  various  stages  of  development, 
the  simple  extending  downwards,  the  more  complicated  extending 
upwards,  diminishing  in  numbers  as  they  increase  in  complexity; 
and,  secondly,  of  animals  in  various  stages  of  development,  increas- 
ing in  complexity  and  diminishing  in  numbers  as  they  extend 
upwards.  To  understand  the  physical  and  physiological  constitu- 
tion of  man,  we  must  commence  at  the  base  of  the  pyramid  and 
examine  successively  all  the  elements,  with  their  properties,  forces, 
and  constitution — we  must  examine  the  relations  of  the  individual 
elements  to  each  other  and  to  the  universe. 

1  That  the  true  prinoiples  of  the  class  ification  of  the  phenomena  of  the  nnirerse 
were  recognized  by  the  ancients,  as  well  as  by  the  modems,  is  demonstrated  by 
the  fact  that  the  historical  development  and  classification  of  the  sciences  corresponH 
with  the  logical  classification.  The  principles  of  classification  and  the  relations  of 
the  sciences  have  been  discussed,  in  a  masterij  manner  by  Angoste  Gomte  in  his- 
Positive  Philosophy. 
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Upon  the  present  occasion  we  can  do  nothing  more  than  present 
a  general  outline  of  this  immense  subject,  for  the  complete  know- 
ledge of  the  intellectual  and  moral  constitution  of  man  alone 
requires  the  knowledge  of  the  relations  of  the  moral  and  intel- 
lectual faculties  of  man  to  the  material  structures  by  which  they 
are  surrounded — requires  the  knowledge  of  the  relations  of  the 
moral  and  intellectual  faculties  to  the  physical,  chemical,  vital, 
muscular,  and  nervous  forces — requires  the  knowledge  of  the 
nature,  origin,  and  development  of  all  science — requires  the  know- 
ledge of  the  constitution,  and  phenomena,  and  progress  of  the 
moral  and  intellectual  faculties  as  revealed  in  all  history,  scientific, 
civil,  and  religious,  past  and  present. 

If  it  be  admitted  that  the  art  of  medicine  will  attain  to  the  rank 
of  a  science  only  when  its  relations  with  all  the  branches  of  know- 
ledge are  recognized  and  demonstrated,  it  must  also  be  admitted 
that  the  present  attempt  to  establish  a  standard  for  physiological 
and  pathological  investigations  by  the  presentation  of  a  general 
view  of  the  relations  of  man  to  the  exterior  universe,  incomplete 
and  imperfect  though  it  be,  is  an  effort  in  the  right  direction. 

In  the  survey  of  the  universe  all  natural  phenomena  have  been 
divided  into  two  great  classes,  celestial  and  terrestrial. 

Astronomical  phenomena  affect  all  bodies,  whether  they  belong 
to  this  world  or  to  the  universe,  and  at  the  same  time  they  may  be 
said  to  be  independent  of  all  others.  All  bodies  attract  each  other, 
in  direct  proportion  to  their  masses,  and  in  inverse  proportion  to 
the  squares  of  their  distances — this  law,  which  is  the  sublimest  of 
all  generalizations,  and  the  foundation  of  the  science  of  astronomy, 
affects  all  bodies,  inorganic  and  organic,  inanimate  and  animate. 
The  researches  of  astronomers  are  constantly  enlarging  our  con- 
ceptions of  the  wide  reign  of  the  law  of  gravity.  In  every  one  of 
those  wonderful  binary  systems  of  stars,^  which  have  been  suffi- 

■  The  number  of  doable  stars  (those  both  optloallj  and  phjsioally  doable) 
obseryed  by  Sir  WUliam  Hersohel  (1776-- 1804) ;  bj  Otto  Strnye  in  Polkowa 
(from  1813  to  1842) ;  by  Sir  John  Hersohel  (from  1819  to  1838) ;  by  Bessel;  by 
Aigelander  at  Abo  (1827—1835)  ;  by  Bnoka  and  Galle  at  Berlin  (1836  and  1839)  ; 
by  PreoBS  and  Otto  Strave  in  Palkowa  (sinoe  the  oatalogoe  of  1837)  ;  by  Madler 
in  Dopart ;  by  Mitchell  in  Cincinnati,  U.  S. ;  and  by  several  other  astronomers — 
may  be  estimated,  with  some  certainty,  at  6,000.  The  nnmber  of  the  doable  stars, 
the  elements  of  whose  orbits  it  has  been  possible  to  determine,  is  stated  at  present 
to  be  16.  History  of  the  Royal  Society,  vol.  iii.,  1757,  p.  225.  An  Inquiry  into 
the  Probable  Parallax  and  Magnitude  of  the  Fixed  Stars,  from  the  Quantity  of  Light 
whieh  they  afford  us,  by  the  Bev.  John  Mitchell,  Philos.  Trans.,  vol.  lvii«  pp.  234 
VOL.  XIL— 16 
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ciently  examined,  the  two  systems  are  found  to  obey  unswervingly 
Kepler'3  two  laws,  from  which,  by  Newton's  process,  we  infer  that 
these  grand  orbs  are  held  together  by  the  force  of  gravity.  The 
vast  ocean  of  space  and  matter  under  the  dominion  of  the  force 
of  gravity,  even  supposing  it  to  be  limited  to  these  double  buds, 
revolving  around  their  common  centres  of  gravity,  is  beyond  all 
comprehension,  for  the  light  from  many  of  these  systems  has  to 
travel  years  and  even  centuries^  before  reaching  our  globe.    A  faint 


^261.  Outlines  of  Astronomy,  by  Sir  John  F.  W.  Herschel,  Philadelphia,  1855, 
p.  475.  Popular  Astronomy,  by  Francis  Arago,  London,  1855,  pp.  288 — 317.  The 
Architecture  of  the  Heavens,  by  J.  P.  Nichol,  LL.  D.,  London,  1851,  pp.  165 — 268. 
Cosmos,  a  Sketch  of  a  Physical  Description  of  the  Uniyerse,  by  Alexander  Von 
Humboldt,  trans,  by  £.  C.  Ott^  London,  1851,  vol.  1.  pp.  136 — 139,  vol.  iii.  pp. 
271—289. 
*  Nicholas  Architecture  of  the  Heavens,  p.  13. 

Distances  of  the  various  orders  of  stars  from  our  solar  sphere. 


Apparent  magnltades. 


Bidtances  of  the  exterior 

limit  of  the  Tarioaa  orders 

expressed  in  radii  of  the 

earth's  orbit. 


N  amber  of  years 

occupied  by  li^rht 

in  traversing  thoae 

distances. 


1  .  .  .  .  1,246,000  19.6 

2  .  .  .  .  2,111,000  33.3 

3  .  .  .  .  3,151,000  49.7 

4  .  .  .  .  4,376,000  69.0 

5  .  .  .  .  6,121,000  96.6 

6  .  .  .  .  8,746,000  137.9 

7  .  .  .  .  14,230,000  224.5 

8  .  .  .  .  24,490,000  386.3 

9  .  .  .  .  37,200,000  686.7 

According  to  astronomers  the  light  of  the  most  distant  stars  requires  not  merely 
centuries,  but  thousands  of  years  to  reach  our.  globe.  Our  conception  of  the  extent 
of  the  reign  of  the  law  of  gravity  is  farther  widened  when  we  consider  not  only 
the  immense  distances  of  the  stars  from  our  earth,  but  also  the  immense  orbits 
described  by  these  double  stars  around  their  common  centre  of  gravity,  and 
especially  the  immense  periods  of  time  required  for  the  completion  of  a  single 
revolution. 

The  following  table,  illustrating  the  periods  of  revolution  of  these  double  stars, 
has  been  selected  from  Madler's  extensive  list : — 

Period  of  revolation 


Stars. 

in  yeai 

210  Heroulls 131 

(  Bootis 

435 

49  Cephi 

466 

1  Hydr» 

684 

1  Leonlfl 

661 

42  Ceti 

696 

1  Cassiopein,  1  pair 

1,065 

«          2  pair      . 

2,785 

y  Leonis 

1,342 
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conception  of  the  immensity  of  the  distance  maj  be  formed,  when  we 
reflect  that  light  passes  over  191,515  English  miles  in  one  second. 
The  grand  march  of  our  sun,  with  his  attendant  planets,  through 
the  great  ocean  of  space,  at  the  annual  rate  of  154,185,000  miles,' 
aroond  a  distant  unknown  centre,  supports  still  more  strongly  the 
conclusion,  that  all  the  particles  of  matter  in  the  universe  are  mu- 
tually related.    Without  this  fixed  relation  of  all  the  individual 
and  component  molecules  of  the  universe,  matter  could  not  exist 
in  its  present  condition.    Destroy  the  mutual  attraction  of  bodies, 
and  the  essential  conditions  for  the  existence  of  the  universe  will 
be  destroyed.   The  existence  of  this  law  is  independent  of  all  others, 
and  of  every  form,  property,  and  affection  of  matter ;  whilst  all  the 
properties  and  affections  of  the  various  forms  of  matter,  inorganic 
or  organic,  depend  ultimately  upon  the  existence  of  this  fixed  rela- 
tion of  the  molecules  of  matter.    If  our  sun  with  his  planets  were 
blotted  out  of  existence,  this  fixed  relation  of  the  remaining  mole- 
cnles  of  matter  would  not  be  destroyed.    If  sun  after  sun,  and 
system  after  system,  were  blotted  out  of  existence,  it  is  reasonable 
to  believe  that  this  law  would  not  be  destroyed  as  long  as  two 
atoms  of  matter  remained. 

The  atoms  of  matter  are  bound  together  by  a  force  which  acts 
only  at  insensible  distances,  called  the  force  of  cohesion.  It  has 
been  announced  by  some  philosophers  that  the  force  of  cohesion  is 
nothing  more  than  the  force  of  gravity,  acting  between  the  indivi- 
dual atoms  of  bodies,  at  exceedingly  small  distances.    Be  this  as  it 


] 

E*eriod  of  rerolntioa 

8Un. 

• 

In  years. 

y  Ceti 

1,478 

a  Piscinm 

2,928 

^  CoronsB 

3,542 

4  CasBiopeis 

5,468 

Polaris 

6,069 

(  Unie  Majoris 

7,659 

y  Andromeda 

.       10,376 

The  periods  oocnpied  by  the  motions  of  sun  around  sun  are  exceedingly  various, 
some  oooupyittg  but  a  brief  and  rapid  cycle  of  fifteen  or  sixteen  years,  and  others 
occupying  thousands ;  whilst  in  others  the  changes  are  so  slow  that  they  are 
almost  imx>eroeptible,  and  betoken  circuits  of  immense  spaciousness  and  duration. 

'  J.  F.  W.  Hersohel's  Outlines  of  Astronomy,  p.  494.  Arago*s  Popular  Astro- 
nomy, p.  363.  Bessel  in  Schum,  Jahrb.  ftir  1839,  s.  51.  Arago  in  the  AnnuairB, 
1842,  pp.  388—399.  Argelander,  On  the  Proper  Motion  of  the  Solar  System,  1837, 
8.  43.  Otto  Strure  in  the  BuU.  de  TAcad.  de  St.  Petersb.,  1842,  t.  x.,  No.  9,  pp. 
137 — ^139.  NichoPs  Architecture  of  the  Heavens,  p.  242.  Humboldt's  Cosmos, 
ToL  L  p.  134. 
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may,  it  is  evident  that  if  matter  be  deprived  of  these  two  forces 
of  cohesion  and  gravitation/ its  properties  of  form,  color,  porosity, 
compressibility,  dilatability,  and  elasticity,  would  cease  to  exist, 
and  the  manifestation  of  its  peculiar  affections  or  motions,  as  heat, 
light,  electricity,  |ind  magnetism,  would  be  impossible.  Without 
these  properties.of  matter  no  organized  plant  or  animal  could  exist 
in  any  portion  of  the  universe,  constructed  upon  the  same  plan  with 
those  of  our  globe. 

When  we  turn  our  eyes  from  a  general  survey  of  the  universe 
to  our  own  system,  we  discover  that  its  present  state  depends  abso- 
lutely upon  the  mutual  relations  of  its  component  parts. 

Mathematicians,  reasoning  upon  the  necessary  results  of  the  law 
of  gravity  in  producing  mutual  disturbances  in  the  motions  of  the 
planetary  bodies,  came  to  the  conclusion  that  our  system  contained 
within  itself  the  elements  of  its  destruction.  They  thought  that 
they  could  demonstrate  that  derangement  must  ensue  from  the 
mutual  action  of  the  heavenly  bodies  upon  each  other — they  thought 
that  they  could  calculate  its  progress  with  the  utmost  exactness, 
and  predict  the  time  when  the  whole  system  would  be  destroyed 
by  the  action  of  the  law  of  gravity,  which,  when  first  discovered, 
appeared  to  be  the  great  principle  of  motion  and  stability.  The 
fallacies  of  these  calculations  and  falsity  of  these  prophecies  have 
been  exposed  by  the  sublime  discoveries  of  Lagrange  and  Laplace, 
which  have  shown  that  the  relative  distances,  sizes,  orbits,  and 
periods  of  revolution  of  the  planets  are  so  nicely  adjusted  that  the 
mutual  perturbations  counterbalance  each  other,  so  that,  amidst 
numberless  conflicting,  disturbing,  destructive  influences,  unity, 
harmony,  and  stability  resuk. 

The  order  and  harmony  of  our  system  give  unmistakable  evidence 
of  the  working  of  one  great  omnipotent  mind.  The  plan  of  each 
planet  is  the  type  of  the  whole  system.  Thus,  all  the  planets 
revolve  around  the  sun  in  the  same  direction,  from  west  to  east, 
which  is  the  direction  of  the  rotation  of  the  sun  on  his  axis ;  all 
the  planets  rotate  on  their  axes  also  in  the  same  direction,  all  the 
satellites  move  around  the  primaries  in  the  same  direction,  and 
almost  all  the  planets  and  satellites  move  around  the  sun  in  nearly 
the  planes  of  the  sun's  equator.  From  these  arrangements  it  results 
that  they  all  have  the  succession  of  day  and  night,  and  vicissitudes 
of  the  seasons.  As  far  as  the  observations  of  astronomers  have 
extended,  it  appears  that  the  planets  are  constructed  and  arranged 
upon  the  same  plan  with  our  earth.    The  surface  of  one  is  diversi- 
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fied  with  mountains,  valleys,  and  plains — another  is  surrounded  by 
an  atmosphere  apparently  having  analogous  motions  (trade-winds) 
to  those  of  our  own  atmosphere — the  surface  of  the  red  colored 
Mars  is  divided  into  green  seas  and  red  continents,  and  as  his 
winter  advances  a  white  color  spreads  over  his  northern  regions, 
and  as  summer  approaches  this  whiteness  disappears,  thus  showing 
that  a  fluid  exists  upon  his  surface,  which,  like  water,  is  congealed 
by  cold,  and  dissipated  by  heat — and  many  of  them  have  their 
satellites,  which,  like  our  own  moon,  rule  the  night.  Tt  is  not 
reasonable  to  suppose  that  the  blazing  sun  should  shine  by  day, 
and  the  gentle  satellites  by  night,  upon  mere  dead  masses  of  matter 
moving  forever  silently  and  fruitlessly  through  space.  These  beau- 
tiful arrangements  force  upon  us  the  belief  that  the  members  of 
our  solar  system  are  inhabited  by  beings,  which,  probably,  from 
the  very  arrangements  themselves,  are  analogous  to  those  inhabiting 
our  globe.'  If  they  be  inhabited  by  similar  beings,  the  existence 
of  these  inhabitants  roust  depend  absolutely  upon  the  mutual  rela- 
tions of  the  component  members  of  the  system. 

The  truth  of  this  assertion  is  evident  when  we  consider  the 
relations  of  the  organized  beings  inhabiting  our  globe  to  the  size, 
density,  and  structure  of  the  earth,  and  to  its  relations  with  the 
sun  and  all  other  members  of  our  system. 

The  plants  and  animals  of  our  globe  have  all  been  constructed 
with  exact  reference  to  its  structure,  its  mass,  its  power  of  gravity, 
and  the  forces  of  the  sun  and  sister  planets.  If  the  mass,  and 
density,  and  force  of  gravity  of  our  earth  were  increased,  the  density 
of  the  atmosphere  would  be  correspondingly  increased,  and  the 
respiration  and  circulation  of  animals  and  plants  would  be  greatly 
interfered  with,  if  not  completely  arrested — the  rise  of  the  sap  in 
plants,  which  is  due  to  the  physical  force  of  endosmose,  which  in 
this  case  acts  antagonistically  to  gravity,  would  be  counterbalanced 
and  completely  checked,  and  the  elaboration  of  the  sap,  and  tb6 
nutrition  and  growth  of  plants,  absolutely  prevented — the  muscular 
strength  of  animals  would  be  inadequate  to  the  continued  support 
and  active  movement  of  their  bodies;  the  swiftest  animals  would 
crawl  like  sloths ;  and  the  once  active  and  energetic  lords  of  crea- 
tion, instead  of  directing  and  controlling  the  powers  of  nature, 

'  "  Disconrses  on  the  Christian  Revelation  viewed  in  connection  with  the  Modem 
Astronomy,"  by  Thomas  Chalmers.  "The  Plurality  of  Worlds."  "More  Worlds 
than  One,"  by  Sir  David  Brewster.  "  The  Unity  of  Worlds  and  of  Nature,"  by  the 
fiev.  Baden  Powell. 
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would  drag  out  miserable  existences,  moving  as  if  under  beavy 
burdens,  exhausted  by  the  slightest  mechanical  effort.  On  the  other 
hand,  if  the  mass  and  force  of  gravity  of  our  planet  were  greatly 
diminished,  the  atmosphere  would  be  correspondingly  rarified — 
the  respiration,  and  circulation,  and  nutrition  of  animals  and  plants 
disturbed — the  development  of  their  physical  and  chemical  forces 
retarded  and  disturbed,  and  their  situation  and  motions  rendered 
unstable.* 

The  relations  of  the  moon  with  our  earth  are  of  the  most  im- 
portant character.  Her  influence  is  not  confined  to  ruling  the 
night,  lighting  the  mariner  and  traveller,  and  exciting  joy  in  the 
hearts  of  all  by  her  soft  and  silvery  beams.  The  weight  of  the 
moon  and  her  distance  from  the  earth  have  been  appointed  by  the 
great  Architect  with  exact  reference  to  the  size  and  density  of  our 
globe,  its  distance  from  the  sun,  its  relations  with  other  planetSi 
and  the  constitution  of  its  atmosphere  and  crust,  and  the  structure, 
forces,  and  wants  of  plants  and  animals.* 

The  distance  of  the  earth  from  the  sun  has  been  arranged  with 
exact  reference  to  the  structure  of  the  surface,  and  the  constitution 
and  preservation  of  its  organized  beings.  Were  the  distance  of 
the  earth  from  the  sun  increased  or  diminished,  or  the  inclination 
of  the  plane  of  its  orbit  increased,  or  the  nearly  circular  orbit 
rendered  as  eccentric  as  the  orbit  of  a  comet,  the  alternations  of 
seasons,  the  climate,  and  constitution  of  many  bodies  upon  the 

*  '*  Astronomy  and  Oeneral  Physics  considered  with  reference  to  Natural  Theo- 
logy," by  Rev.  William  Whewell,  D.  D. 

'  If  the  moon  had  been  placed  much  nearer  the  earth,  or  had  been  mnch  larger 
than  it  is,  the  tides  of  the  oceans  would  hare  mn  so  high  that  large  tracts  «f 
land  would  have  been  uninhabitable,  and  navigation  rendered  dangerous,  if  not 
impossible. 

We  may  form  some  idea  of  the  influence  of  the  moon  upon  this  earth,  by  con- 
sidering the  fact,  that,  owing  to  its  proximity  to  the  earth,  the  agency  of  the  moon 
in  producing  tides  in  the  waters  of  the  oceans,  and  in  the  atmosphere,  is  from  ^ 
to  2^  times  greater  than  that  of  the  sun. 

The  rise  of  the  tide  not  only  aids  greatly  navigation,  by  its  repeated  flow  into 
numerous  harbors,  rivers,  and  creeks,  which  would,  on  account  of  their  shallow- 
ness, be  useless  for  the  purpose  of  navigation,  but  it  also  diffuses  the  saline 
ingredients  of  the  oceans,  washed  from  the  strata  at  their  sides  and  bottom,  and 
from  the  continents  through  which  the  rivers  flow,  and  thus  maintains  the  purity 
and  uniformity  of  the  waters.  Without  this  perpetual  agitation,  it  is  probable 
that  the  waters  of  the  oceans  would  become  unfit  for  animal  and  vegetable  life. 

The  attraction  of  the  sun  and  moon  produces  corresponding  tides  in  the  great 
ocean  of  gaseous  matter  surrounding  our  globe.  These  motions  in  the  atmosphere 
must,  without  doubt,  exert  decided  influences  upon  organized  beings. 
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surface  of  our  globe,  would  be  greatly  altered,  and  the  chemistry 
of  organized  beings  deranged.  The  sun  is  a  great  centre  of  che- 
mical as  well  as  of  physical  influences,  and  should  he  be  blotted 
out  of  existence,  or  if  the  intensity  of  these  chemical  and  physical 
influences  be  lessened  or  increased,  either  by  an  actual  diminution 
or  by  a  change  of  the  distance  from  the  sun  to  the  earth,  not  a 
vegetable  or  animal  could  exist  upon  this  globe,  because  the  sun's 
heat  and  chemical  influences  are  absolutely  indispensable  to  the 
growth  and  existence  of  plants.  If  vegetation  be  destroyed,  as  a 
necessary  consequence  all  animal  life,  with  its  chemical  composi- 
tions and  decompositions,  must  cease,  because  animals,  whether 
herbivorous,  or  carnivorous,  or  omnivorous,  derive  the  materials 
for  the  nutrition  of  their  structures,  and  the  development  of  the 
forces  which  work  their  machinery,  ultimately  from  vegetables. 

The  sun,  and  all  the  countless  fixed  stars  of  the  material  universe, 
are  the  sources  of  the  heat  which  preserves  matter  in  its  present 
conditions  upon  the  face  of  our  globe,  and  supplies  the  essential 
conditions  for  the  existence  of  organized  beings.' 

'  The  states  of  matter,  soUd,  fluid,  and  gaseoas,  are  relative  and  not  absolute. 
The  existence  of  matter  in  one  or  the  other  of  these  states  depends  upon  the  foroes 
acting  npon  the  atoms.  The  atoms  of  matter  are  not  in  immediate  contact  with 
each  other.  The  distance  of  the  atoms  from  each  other,  and  the  stability  of  the 
matter  which  they  form,  depend  npon  the  action  of  two  antagonistic  foroes,  cohesion 
and  heat.  Heat  corresponds  to  the  repulsive  centrifugal  force,  and  cohesion  to 
graTitation,  the  attractive  centripetal  force.  According  to  this  view  a  particle  of 
matter  is  a  type  of  our  solar  system ;  it  is  composed  of  smaller  bodies,  held  in 
definite  positions  and  accomplishing  definite  movements  by  two  apparently  antago- 
nistic forces.  Li  the  solid  state  the  attractive  cohesive  force  is  stronger  than  the 
repulsive  force  of  heat.  In  the  fluid  state,  whilst  the  attractive  force  preponderates 
over  the  repulsive,  the  two  are  more  nearly  balanced,  and  the  polarity  of  the  particles 
is  overcome,  and  they  are  movable  in  all  directions,  and  transmit  forces  equally 
in  aU  directions.  In  the  gaseous  state  the  repulsive  force,  heat,  is  stronger  than 
the  attractive  cohesive  force,  and  the  particles  have  lost  their  polarity.  The  exist- 
ence, then,  of  matter  in  one  or  the  other  of  these  states  depends  upon  the  tempera- 
ture. As  far  as  our  means  of  observation  extend  it  may  be  asserted  that  all  the 
various  forms  of  matter  may  be  made  to  assume  these  states  successively  by  a 
variation  of  the  temperature.  Thus,  the  metals  are  solids  at  ordinaiy  tempera- 
tures. When  heat  is  applied  they  become  fluid,  and  if  the  heat  be  continued  they 
become  gaseous.  Many  of  the  gases  have  been  reduced  first  to  fluids,  and  secondly 
to  solids,  under  a  reduction  of  temperature  and  increased  pressure. 

One  of  the  essential  conditions  of  all  animals  and  vegetables  is  that  they  possess 
a  large  amount  of  fluid.  Without  this  fluid  the  important  acts  of  circulation, 
nutrition,  secretion,  and  excretion,  and  the  preservation  of  a  definite  form  during 
nnceasing  chemical  compositions  and  decompositions,  could  not  be  maintained. 
If  animals  and  vegetables  be  deprived  of  fluid,  all  motions  amongst  the  individual 
molecules  must  cease. 
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The  iSxed  stars,  although  analogous  to  our  sun,  are  at  so  great 
distances  that  it  seems  unreasonable  to  attribute  to  them  any  infla- 
ence  over  the  changes  going  on  upon  the  surface  of  our  globe. 
When,  however,  we  consider  that  scarcely  a  line  can  be  projected 
into  space  from  any  point  upon  our  globe  without  eventually 
striking  one  of  these  suns — when  we  consider  that  in  some  places 
many  thousands  appear  to  be  gathered  into  a  space  no  greater  than 
that  occupied  by  the  disk  of  the  full  moon,  it  will  be  no  longer  a 
matter  of  surprise  that  they  should  exert  a  decided  influence  upon 
the  temperature  of  our  globe. 

M.  Pouillet,'  from  an  elaborate  series  of  experiments  upon  solar 
and  stellar  heat,  finished  in  1888,  drew  the  following  remarkable 
conclusions : — 

1.  That  the  actual  temperature  of  space  in  which  the  earth  and 
planets  move  lies  between  — 175°  and  — 288°  Fahr. 

2.  That  the  sun  supplies  the  earth  annually  with  as  much  heat  as 
would  melt  a  layer  of  ice  100  feet  thick,  covering  the  entire  globe. 

8.  That  the  fixed  stars  supply  as  much  heat  as  would  melt  a  layer 
of  ice  85  feet  thick,  covering  the  whole  globe. 

According  to  this  calculation,  the  solar  heat  alone  constitutes 
only  two-thirds  of  the  entire  quantity  of  heat  supplied  to  the  earth, 
to  repair  its  losses  by  radiation  into  space.  If  this  calculation  be 
true,'  it  is  evident  that  if  the  heat  supplied  by  the  fixed  stars  be 

*  Memoir  on  the  Solar  Heat,  on  the  Radiating  and  Absorbing  Powers  of  the 
Atmospheric  Air,  and  on  the  Temperature  of  Space,  by  M.  PouiUet,  Member  of  the 
Royal  Academy  of  Sciences  of  Paris,  Professor  of  Natural  Philosophy  in  the  Faculty 
of  Sciences,  &c.  Comptes  Rendns  des  S&mces  de  I'AcadSmie  des  Sciences,  July  9, 
1838.  See  Translation  in  Taylor's  Scientific  Memoirs,  1846,  rol.  ir.,  article  ill. 
pp.  44^90. 

'  Whether  these  conclusions  of  PouiUet  be  true  or  false,  they  are  sustained  by 
the  researches  of  the  best  obserrers,  in  that  they  agree  in  assigning  to  the  regions 
of  space  a  definite  temperature.  Thus,  Fourier,*  from  a  careful  series  of  investi- 
gatious,  estimates  the  temperature  of  space  at  from  — 580  to  — 760 ;  Arago^f  from 
I)olar  observations,  at  — ^70O,  and  Pictet  at  — 76© ;  Saigey,  from  367  observations 
made  by  Humboldt  in  the  chain  of  the  Andes  and  in  Mexico,  at  — 850,  and  from 
thermometrical  measurements  at  Mount  Blanc  and  during  the  aeronautic  asoent  of 
Gay-Lussac,  at  — 107 ;  Sir  John  HerscheU  at  — 132,  and  Poi88on§  at  only  80.6. 

*  Th^orie  Analjtlqne  de  la  Chalear,  1822,  p.  ix.  (Annates  de  Ghimie  et  de  Phjaiqne,  torn.  UL, 
1816,  p.  330%  torn.  It.,  1817,  p.  128 ;  torn,  yi.,  1817,  p.  259 ;  torn,  xlli.,  1820,  p.  418.) 

t  Ara^o,  Bar  la  temperature  da  pule  et  dee  espaees  celestes,  Annnaire  da  Bareaa  des  Long,  poor 
1825,  p.  189,  et  pour  1P34,  p.  192 ;  also  Saigey,  Pbysiqae  da  Globe,  1832,  pp.  60—76. 

%  Edinburgh  Review,  toI.  87,  1848,  p.  223. 

§  PoiBson,  Th^orle  Matbematiqae  de  la  Chalenr  (§  196,  p.  436,  §  200,  p.  447,  and  §  228,  p.  6S1,  §  S7, 
p.  620).  See  Analysis  of  the  Hatbematieal  Theory  of  Heat,  by  8.  B.  Poisson,  in  Taylor**  Sdenltfle 
Memoirs,  toI.  i.,  article  yi.,  1837,  p.  122. 
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withdrawn,  the  physical  stractare  of  the  surface  of  our  globe  would 
be  changed,  the  greatest  portion  of  the  ocean  would  become  a  crys- 
talline mass,  and  all  animals  and  plants  would  be  destroyed. 

These  results  of  Pouillet,  considered  in  connection  with  the 
grand  march  of  our  sun,  with  his  attendant  planets,  through  space, 
throw  much  light  upon  those  wonderful  geological  revolutions 
which  show  that  regions  now  covered  with  ice  and  snow  were  once 
covered  with  the  rank  vegetation  of  the  tropics.  It  has  been  sup- 
posed with  reason  that  our  system,  in  its  majestic  travels  through 
the  great  ocean  of  space,  has  swept  into  the  blazing  heat  and  light 
of  some  of  those  splendid  suns.  At  such  a  period  there  would 
have  been  a  grand  illumination  and  distribution  of  heat  from  pole 
to  pole,  and  the  icebergs,  and  glaciers,  and  snow  of  polar  regions 
would  be  succeeded  by  the  luxuriant  vegetation  of  the  tropics. 

It  is  evident  that  if  the  rays  of  the  sun  and  stars  possessed  no 
heat,  or  if  the  distance  from  the  earth  to  the  sun  was  greatly 
increased,  or  the  stellar  radiation  greatly  diminished,  all  the  various 
forms  of  matter  would  be  reduced  to  one  form,  the  solid,  and  as 
a  necessary  consequence  all  vegetable  and  animal  life  would  be 
destroyed.  The  solid  state  is  as  essential  to  the  existence  of  organ- 
ized beings  as  the  fluid  state.  If  the  distance  from  the  earth  to 
the  sun  was  greatly  diminished,  the  heat  would  be  correspondingly 
increased,  and  all  solid  bodies  would  be  reduced  to  fluids,  and,  if 
the  heat  be  sufficiently  intense,  to  gases — the  whole  structure  of 
organized  beings  would  be  deranged,  because  the  solid  materials, 
which  give  individuality  to  the  structures,  the  organs,  tissues,  and 
apparatus  of  plants  and  animals,  would  be  transformed  into  unstable 
fluids. 

All  the  motions  in  the  atmosphere,  and  in  the  water,  and  upon 
the  land,  are  resultants  of  the  combined  actions  of  the  sun  and  fixed 
stars,  and  the  forces  of  matter  composing  the  globe.  An  alteration 
of  the  intensity  or  direction  of  one  or  the  other  class  of  forces,  will 
necessarily  be  attended  by  a  corresponding  alteration  of  the  struc- 
tures and  motions  of  inorganic  and  organic  bodies.' 

>  The  truth  of  these  propositions  can  be  readily  established  by  the  consideration 
of  the  most  important  properties  and  motions  of  the  gases,  fluids,  and  solids  of  our 
globe,  and  their  relations  to  animated  beings. 

The  atmosphere,  like  all  gases,  is  capable  of  indefinite  expansion  under  a 
diminution  of  pressure  or  increase  of  heat,  and  of  indefinite  contraction  under  an 
increase  of  pressure  or  diminution  of  heat.    It  is  perfectly  elastic,  and  the  particles 
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Upon  the  property  of  bodies  to  expand  when  under  the  inflaence 
of  heat,  and  to  contract  when  deprived  of  heat ;  and  upon  the  pro- 
perty of  light  gases  and  fluids  to  ascend  through  the  more  denas; 
upon  the  rapidity  and  direction  of  the  earth's  revolution  on  its  axis; 
and  upon  the  structure  of  the  earth's  surface  (the  relations  of  land 
and  water  with  reference  to  the  absorption  and  radiation  of  heat), 
depend  the  motions  in  the  atmosphere  called  the  trade-winds  and  land 
and  sea-breezes,  and  the  corresponding  currents  in  the  ocean.   If  the 
atmosphere  and  ocean  had  been  so  constituted  that  currents  were 
not  excited  by  heat,  they  would  have  been  stagnant,  motionless — 
the  cool  sea-bree2&es,  loaded  with  moisture,  which  in  the  heat  of 
summer  revive  the  drooping  vegetation,  and  at  all  seasons  of  the 
year  waft  the  mariner's  ship  along,  would  never  have  existed — 
the  trade-winds,  the  great  movers  of  commerce,  would  have  been 
unknown — mankind  would  have  been  confined  to  the  continent  on 
which  they  were  created,  because  the  ocean  would  have  been  stag- 
nant, without  current,  and  navigation  would  have  been  impossihie 
— the  surface  of  our  globe  would  have  been  a  barren  desert,  sup- 
porting trees  only  along  the  borders  of  the  ocean. 

The  existence  of  animated  beings  is  absolutely  dependent  upon 
the  constitution  and  mutual  relations  of  the  atmosphere  and  watery 
vapor,  and  the  supply  of  a  definite  amount  of  heat.  The  evapora- 
tion of  water  continuously  from  the  whole  surface  of  the  oceans, 
lakes,  rivers,  continents,  and  islands,  and  the  distribution  of  the 
watery  vapor  through  the  atmosphere,  require  an  immense  expendi- 
ture of  mechanical  force.* 

• 

are  self-repellent  as  long  as  they  are  acted  npon  by  the  mechanical  force,  heat 
The  repellent  force  of  the  atoms  of  the  atmosphere  and  of  all  gases  is  nothing 
more  nor  less  than  the  heat  of  the  son.  Just  in  proportion  as  this  is  removed  the 
particles  obey  the  attractive  force  and  approach  each  other,  and  it  is  probable  that 
if  all  the  heat  was  removed  the  atmosphere  and  all  gases  wonld  become  as  solid 
as  the  framework  of  the  continents  and  mountains. 

'  The  spaces  between  the  atoms  of  the  atmosphere  are  devoid  of  matter,  and  are 
freely  penetrable  by  the  atoms  of  other  gases.  When  gases  come  in  contact,  a 
process  of  rapid  diffusion  through  the  pores  of  each  other  takes  place,  and  a  uni- 
form mixture  Is  established.  Water,  when  changed  from  the  fluid  to  the  gaseous 
state,  possesses  all  the  properties  of  a  gas,  and  rapidly  difftises  itself  through  the 
vacant  spaces  between  the  atoms  of  the  atmosphere.  The  amount  of  the  watexy 
vapor  varies  with  the  intensity  of  the  repellent  force,  heat.  As  long  as  the  repel- 
lent force,  heat,  acts  with  sufficient  intensity  to  overcome  the  attractive  force  of 
the  earth,  the  watery  vapor  will  manifest  all  the  properties  of  the  atmosphere. 
The  force  which  excites  a  motion  in  the  atmosphere  will  excite  a  oorrespoDding 
motion  in  the  watery  vapor.    As  the  existence  of  the  watery  vapor  depends  upon 
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The  Ban  and  the  fixed  stars  are  the  sources  of  the  heat  or 
mechanical  force  which  keeps  up  a  never-ending  circulation  of 
water  throughout  the  atmosphere  and  over  the  surface  of  our  globe. 
Some  idea  of  the  agency  of  heat  in  the  phenomena  of  our  globe 
may  be  formed  by  taking  the  water  which  falls  upon  its  surface  as 
an  evidence  of  its  mechanical  power.    If  we  take  60  inches  as  the 
average  annual  amount  of  water  which  falls  in  the  form  of  rain, 
dew,  hail,  and  snow,  upon  the  surface  of  the  earth,  and  900  feet  as 
the  average  height  from  which  it  falls,  then  the  work  of  the  falling 
water  would  equal  452  horse-powers  upon  each  square  mile  of  the 
earth's  surface,  and  the  work  accomplished  upon  the  whole  surface 
of  the  earth  would  equal  the  enormous  sum  of  90,880,000,000 
horse-powers.    If  the  united  powers  of  all  the  steam  engines  of  all 
the  nations  of  the  earth  be  estimated  at  seven  millions  of  horse- 
powers, then  the  work  accomplished  by  the  solar  and  stellar  heat,  in 
merely  evaporating  and  elevating  the  water  from  the  surface  of  our 
globe,  would  be  12,982  times  greater  than  that  which  could  be  accom- 
plished by  all  the  steam-engines  of  the  world,  supposing  them  to 
work  continually  day  and  night.     The  immense  volumes  of  water 
flowing  in  the  rivers  of  the  earth  existed  first  in  the  ocean,  then  in 
the  atmosphere  in  the  form  of  vapor.   The  mechanical  power  of  the 
water  flowing  in  these  rivers  may  be  taken  as  an  index  of  the  force 
which  raised  the  water  from  the  surface  of  the  ocean,  and  trans- 
ported it  across  immense  continents.    It  has  been  calculated  that 
the  waters  of  the  river  Niagara,  during  their  passage  over  the 
cataracts  and  SeJIs,  exert  a  mechanical  power  equal  to  12^  million 
horse-powers.    The  mechanical  power  of  the  Niagara  Biver  alone, 
is  greater  than  that  of  all  the  steam-engines  of  the  world.    The 

the  supply  of  a  definite  amount  of  heat,  it  is  evident  that  its  ezistenoe  is  condi- 
tional, limited,  whilst  that  of  the  atmosphere  is  stable,  unconditioned,  during  all 
the  changes  of  temperature  with  which  man  is  conyersant.  Whenever  the  repel- 
lent force  is  so  diminished  that  it  is  unable  to  overcome  the  attractive  force  be- 
tween the  atoms,  the  vapor  is  transformed  into  water,  and  is  deposited  in  the  form 
of  rain,  dew,  mist,  snow,  and  hail. 

The  conversion  of  water  into  vapor  is  accomplished  bj  the  expenditure  of  an 
immense  amount  of  heat,  which  maj  be  stated  in  round  numbers  to  be  one  thou- 
sand degrees.  This  heat  has  no  effect  upon  the  thermometer,  because  it  has  been 
transformed  into  mechanical  force,  and  is  occupied  in  keeping  asunder  the  atoms 
of  water.  By  the  law  of  inertia  that  force  is  indestructible,  and  by  the  law  that 
action  and  reaction  are  always  equal,  this  heat  will  be  given  out  again  when  the 
particles  approach  each  other.  This  being  the  case,  we  may  say  with  truth  that 
water  requires  for  its  evaporation  an  immense  expenditure  of  mechanical  force. 
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I^iagara,  in  comparison  with  the  Mississippi,  Amazon,  La  Plata, 
Yenisei,  Yang-Tse,  Nile,  Hoan-Ho,  and  many  others,  is  only  a 
modest,  medium  sized  river.  After  we  have  calculated  the  immenae 
mechanical  power  of  the  mighty  volumes  of  water  flowing  in  the 
fountains,  brooks,  torrents,  streams,  and  rivers  of  the  earth,  we  have 
formed  but  an  imperfect  idea  of  the  effects  upon  our  globe  of  the 
two  great  forces,  gravitation  and  heat,  which  influence  all  heavenly 
bodies,  and  work  throughout  the  entire  universe,  for,  according  to 
the  calculation  of  Pouillet,  forty  per  cent,  of  heat  is  absorbed  during 
its  passage  through  the  atmosphere,  and  immense  quantities  are 
expended  in  expanding  and  maintaining  currents  in  the  ocean  and 
atmosphere. 

The  water  elevated  by  heat,  during  its  descent  upon  the  earth, 
and  passage  back  to  the  oceans  from  whence  it  came,  dissolves  and 
wears  down  the  solid  mountains  and  continents.  The  solid  rocks 
are  disintegrated,  the  mineral  matters  are  dissolved,  stones  and 
masses  of  rock  are  loosened  from  hill-sides,  even  the  very  mountain 
peaks  are  undermined  by  the  trickling  water,  and  every  fountain, 
every  brook,  every  mountain  torrent,  and  every  river  transport 
these  materials,  and  gradually  All  up  the  lakes,  and  seas,  and 
oceans,  and  build  up  immense  deltas  and  islands.  This  everlasting 
round  of  the  waters,  carried  on  by  heat  and  gravitation,  prepares 
the  surface  of  the  barren  rocks  for  the  habitation  of  plants  and 
animals,  and  tends  to  level  every  mountain  and  fill  up  every  de- 
pression upon  our  globe. 

The  structure  of  the  crust  of  our  globe  gives  unmistakable 
evidence  that  in  its  early  history  it  was  a  molten  mass.  When  the 
surface  cooled  it  was  composed  of  nothing  but  rocks  and  water,  a 
dead  barren  mass,  studded  with  volcanoes  and  lofty  rocks.  Geology 
teaches  that  at  this  time  no  plant  or  animal  existed  upon  our  globe. 
It  was  necessary  that  the  solid  barren  rocks  should  be  disintegrated, 
worn  away,  the  inequalities  of  the  surface  filled  up,  and  the  crust 
of  the  earth  covered  by  a  loose,  pulverized  soil,  suitable  for  the 
habitation  of  plants  and  animals.  This  was  accomplished  by  the 
circulation  of  the  water  and  air,  under  the  action  of  heat  and  gravi- 
tation, which  at  the  present  day  preserves  the  purity  of  the  ocean 
and  atmosphere,  waters  the  thirsty  earth,  supplies  the  most  im- 
portant elements  of  the  structures  of  plants  and  animals,  and  clothes 
the  surface  of  the  earth  with  a  luxuriant  vegetation,  which  elabo- 
rates the  materials  for  the  formation  and  maintenance  of  all  animals, 
from  the  simple  animalcule  to  the  complicated  organism  of  man. 
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The  immense  mountain  ranges  and  table  lands,  which  influence, 
to  a  great  extent,  the  climate  of  continents,  and  exert  an  effect  upon 
the  structure,  and  growth,  and  distribution  of  plants  and  animals, 
and  determine,  in  a  great  measure,  the  habits,  occupations,  and  dis. 
eases  of  man,  have  all  been  elevated  by  those  forces,  which  rocked 
our  earth  in  its  cradle,  raided  up  the  mountains,  brought  low  the 
valleys,  heaved  up  immense  continents,  and  divided  the  sea  from 
the  main  land.* 

To  the  superficial  observer,  the  angry  strife  between  the  great 
forces  of  heat  and  gravitation — the  blazing  volcanoes,  belching  forth 
burning  lava,  and  deluging  the  fertile  valleys  and  plains  with  a 
fiery  flood — the  earthquakes,  rocking  the  globe,  fracturing  and 
rolling  up  its  strata,  heaving  up  immense  continents  from  the 
ocean's  bed,  removing  the  pillars  of  broad  tracts  of  land  and  plung- 
ing them  far  into  the  bosom  of  the  earth,  would  appear  to  be  under 
the  guidancfl  only  of  blind,  mad  fate,  chained  and  struggling  in  the 
fiery  bowels  of  the  earth.    It  is,  however,  true  that  even  this  fiery 

"  The  irresistible  energy  of  the  force  of  heat  is  displayed  by  the  discharges  of 
gas,  steam,  mud,  and  melted  lava  from  the  craters  of  volcanoes,  and  by  the  earth- 
quakes which  have  caused  onr  globe  to  tremble  from  pole  to  pole.  On  the  19th  of 
November,  1822,  an  earthquake  was  felt  along  the  eastern  coast  of  South  America, 
for  the  space  of  1200  miles  from  north  to  south.  The  whole  country,  from  the  foot 
of  the  Andes  to  a  great  distance  under  the  sea,  was  elevated  from  two  to  seven 
fleet.  One  hundred  thousand  square  miles  of  land,  an  extent  of  country  almost 
equal  to  the  States  of  Qeorgia  and  Alabama,  was  elevated,  at  the  lowest  calculation, 
three  feet.  According  to  the  estimate  of  Sir  Charles  Lyell,  the  thickness  of  the 
look  between  the  surface  of  Chili  and  the  subterranean  foci  of  volcanic  action  may 
have  been  many  miles  in  depth.  If  the  thickness  be  estimated  at  two  miles,  then 
the  mass  elevated  three  feet  was  200,000  cubic  miles,  and  equalled  in  weight  363 
million  pyramids. 

The  discharge  of  mud  in  one  year  by  the  river  Ganges  equals  the  weight  of  sixty 
pyramids.  It  would  require  17^  centuries  before  this  river  could  bear  down  from 
the  continent  into  the  sea  a  mass  equal  to  that  gained  by  the  South  American 
continent  during  a  single  earthquake. 

In  the  great  eraption  of  Skaptara  Jokul,  in  Iceland,  the  volcano  threw  out  a  tor- 
rent of  lava,  which  flowed  down  the  sides  of  the  mountain  into  the  Skaptara  River, 
completely  dried  it  up,  and  not  only  filled  the  channel  of  the  river,  which  was 
between  high  rocks,  and  in  many  places  from  400  to  600  feet  in  depth,  but  over- 
flow(9d  to  a  great  extent  the  surrounding  country,  expanded  over  wide  alluvial 
plains,  and  formed  broad,  burning  lakes,  fifteen  miles  in  breadth,  and  one  hundred 
feet  in  depth.  The  streams  of  lava  were  ninety  miles  in  length,  and  from  seven  to 
fifteen  in  breadth,  and  from  100  to  600  feet  in  depth.  If  we  add  to  this  the  pumice, 
sand,  and  aehes  scattered  not  only  over  the  whole  island,  but  to  a  distance  of  300 
miles  aronnd,  in  such  abundance  as  to  destroy  the  fisheries  in  the  neighboring  sea, 
the  whole  amoont  of  matter  ejected  by  the  volcano  would  be  miUions  of  cubic  yards. 
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Strife  is  nnder  the  guidance  of  an  intelligence  who  brings  unity 
out  of  diversity  and  discord,  harmony  and  order  out  of  contending 
forces  and  elements,  life  and  fertility  out  of  fire  and  destraction. 
Every  earthquake  which  in  past  or  present  times  has  fractured  and 
dislocated  the  solid  strata  of  the  earth,  elevated  the  bed  of  the 
ocean,  or  depressed  the  level  of  the  continents— every  volcano 
which  has  poured  forth  the  liquid  contents  of  the  interior  of  the 
earth — every  flood  which  has  swept  over  the  ancient  continents, 
has  contributed  more  or  less  to  the  formation  of  a  suitable  soil  for 
the  maintenance  of  plants  and  animals,  and  the  development  of  the 
human  race. 

The  forms,  arrangements,  and  distributions  of  the  terrestrial 
masses,  although  the  results  of  the  action  of  the  forces  of  heat  and 
gravitation,  reveal  a  great  design. 

Every  form  of  matter  is  definitely  related  to  every  other  form 
of  matter  upon  the  face  of  the  globe ;  and  the  combination  of  these 
various  relations,  and  actions,  and  reactions  of  terrestrial  masses 
form  the  essential  condition  for  the  manifestation  of  the  great 
designs  of  the  Creator. 

Tt  is  a  universal  law  that  all  the  component  parts  of  the  universe 
do  not  have  in  themselves  the  entire  aim  or  reason  of  their 
existence. 

The  history  of  nations  has  been,  in  a  great  measure,  determined 
by  the  agency  of  heat  and  gravity  upon  matter.  As  man  is  com* 
posed  of  inorganic  elements,  and  governed  by  all  the  laws,  physical, 
chemical,  and  astronomical,  which  govern  the  exterior  world,  it 
follows  as  a  necessary  consequence  that  the  peculiar  constitution 
and  relations  of  the  inorganic  elements  of  the  crust  of  our  globe 
must  affect  the  physical  and  mental  endowments  of  man.  The 
solid  portion  of  our  globe  is  constructed  for  man  just  as  the  body 
is  made  for  the  soul.  The  physical  and  mentil  development  of  the 
different  races  of  mankind  has  depended,  in  great  measure,  npon 
the  mutual  relations  of  the  solid  and  fluid  portions  of  our  globe. 
This  has  been  demonstrated  by  a  comparison  of  the  physical  cha- 
racters of  the  great  continents  of  our  globe  with  the  physical,  social, 
and  intellectual  development  of  their  inhabitants.^ 

'  "The  continent  of  Africa  is  withoat  anj  great  rirers,  peninsnlas,  and  bajs.  It 
is  concentrated  npon  itself,  and  nowhere  lets  into  its  bosom  the  waters  of  the  seft. 

"  Africa  has  a  sea-coast  of  onlj  14,000  geographical  miles,  whilst  it  ooTen  an 
area  of  8,720,000  square  miles. 

"  Africa  has  ovly  one  mile  of  coast  for  623  miles  of  snrface.    It  is  like  a  body 
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The  chemist,  by  decomposing,  analjziDg,  and  comparing  together 
the  different  forms  of  inorganic  and  organic  matter,  has  demon* 
strated  that  the  innumerable  forms  of  matter,  rocks,  and  minerals, 
plants  and  animals  of  all  colors  and  shapes,  result  from  the  com- 
binations of  sixty-two  simple  bodies,  which  cannot  be  resolved  into 
any  other  elements.  These  elementary  bodies  anite  with  each  other 
in  definite  quantities  by  volume  and  weight,  and  each  body  has  its 
own  combining  weight,  which,  together  with  the  manifestation  of 
the  physical  forces  during  chemical  combination,  appear  to  depend 
upon  the  size  and  arrangement  of  the  ultimate  atoms. 

During  the  union  of  these  elementary  bodies  the  physical  forces, 
heat,  light,  and  electricity,  are  manifested  in  amount  exactly  cor- 
responding to  the  number  and  arrangement  of  the  elementary 
bodies  combining.  Whilst  each  separate  substance  has  its  own 
color,  form,  density,  gravity,  cohesion,  elasticity,  and  its  relations 

witbont  arms.    Its  relations  with  other  oontinents  are  few  and  Imperfect.    It  closes 
itself  against  every  influence  from  without. 

^  Without  large  riyers,  without  harbors  and  bajs,  without  peninsulas,  it  offers  but 
few  facilities  for  commerce,  the  great  medium  of  the  interchange  of  the  thoughts 
of  nations. 

"^  The  intellect  of  the  African,  like  the  physical  constitution  of  the  continent  on 
which  he  lives,  is  shut  up  to  itself ;  it  is  circumscribed  bj  definite  boundaries ;  it 
is  incapable  of  active  relations  with  surrounding  intellects. 

^  Of  all  the  continents,  Europe  is  the  one  whose  forms  of  contour  are  most  varied. 
Its  principal  mass  is  deeply  cut  in  all  parts  by  the  ocean  and  by  inland  seas,  and 
aeems  almost  on  the  point  of  resolving  itself  into  peninsulas.  These  peninsulas 
themselves,  as  Greece,  Scandinavia,  repeat  to  infinity  the  phenomena  of  articulation 
and  indentation  of  coasts  which  are  characteristic  of  the  entire  continent.  The 
inland  seas,  and  the  portions  of  the  ocean  its  outer  limits  inclose,  form  nearly  half 
its  surface.  The  line  of  its  shores  is  thus  carried  to  the  extent  of  17,200  miles,  an 
enormous  proportion  compared  with  its  small  size ;  for  it  Is  3,200  miles  more  than 
the  sea-coast  of  Africa,  which  is,  nevertheless,  three  times  greater. 

'*  Europe  enjoys  one  mile  of  coast  for  every  156  square  miles  of  surface.  Thus, 
it  is  the  continent  most  open  to  the  sea  for  foreign  connections,  and  at  the  same 
time  it  is  the  richest  in  local  and  independent  districts. 

**  In  Europe  we  find  the  greatest  number  of  independent  organized  kingdoms,  the 
greatest  variety  of  interests,  and  the  most  continued  and  rapid  intercourse.  For 
2,000  years  Asia  has  lost  the  sceptre  of  power  and  civilization,  and  Europe  stands 
unquestionably  the  first  of  the  civilizing  continents.  Nowhere  on  the  surface  of 
our  planet  has  the  mind  of  man  risen  to  a  sublimer  height ;  nowhere  has  man 
known  so  well  how  to  subdue  nature  and  make  her  the  instrument  of  his  intel- 
ligence. 

"The  nations  of  Europe,  including  the  Anglo-American  branch,  represent  not 
only  the  highest  intellectual  growth  which  the  human  race  has  attained  at  any 
epoch,  but  they  rule  already  every  part  of  the  globe,  and  are  preparing  to  push 
their  conquests  farther  still.''— <'7^e  Earth  and  Man,"  by  Arnold  (hiyot,  p.  30. 
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to  heat,  electricity,  magnetism,  light,  and  chemical  affinity,  still 
these  properties,  and  the  manifestation  of  these  physical  and  che- 
mical phenomena,  are  similar  in  all  bodies,  differing  in  degree  and 
not  in  kind. 

In  view  of  the  recent  discoveries  of  science,  with  reference  to  the 
equivalents  of  the  physical  forces,  we  believe  that  we  are  justified 
in  asserting  that  an  equivalent  of  force  is  always  given  out  during 
the  combination  of  the  elementary  bodies  corresponding  to  that 
required  to  separate  those  bodies  from  their  compounds  (overcome 
the  force  which  united  the  dissimilar  elements),  whether  that  force 
be  exerted  in  the  laboratory  of  the  chemist  by  heat  or  by  electricity, 
or  by  bringing  other  chemical  affinities  into  play;  or  in  the  labora- 
tories of  plants  and  animals,  or  in  the  great  laboratory  of  nature, 
by  the  action  of  the  heat  and  chemical  forces  of  the  sun. 

In  the  exertion  of  every  force  in  the  universe,  whether  between 
the  great  worlds  and  systems  of  worlds,  or  between  the  atoms  of 
matter,  inorganic  and  organized,*  whatever  be  the  origin,  character, 
or  intensity  of  that  force,  the  great  mechanical  law  holds  good. 
Action  and  reaction  are  equal.  The  physical  and  chemical  motions, 
or  affections,  or  forces  of  matter,  mechanical  motion,  heat,  chemical 
affinity,  and  electricity,  are  correlative ;  that  is,  they  can  mutually 
excite,  or  be  converted  into  each  other.'     Whatever  hypothesis  we 

'  In  the  cells  of  the  galvamo  battery  we  have  a  chemical  action  developing  & 
physioal  force  or  motion  (electricity),  which  may  be  propagated  from  particle  to 
particle  of  an  insulated  wire,  of  anj  length ;  and  if  the  wires  propagating  the  el«^ 
trical  excitement  be  dipped  in  water  or  anj  compound  fluid,  a  chemical  action  wiU 
be  developed,  the  extent  of  which  will  correspond  with  the  chemical  action  going 
on  in  the  cells  of  the  battery. 

If  the  bodies  separated  from  each  other  by  the  electrical  excitement  be  united, 
an  equivalent  of  force  will  be  given  out  corresponding  to  the  force  required  te 
produce  their  sejMiration.  The  force  generated  during  their  union  noay  be  api^ied 
to  the  expansion  of  the  water  in  the  boiler  of  a  steam-engine,  and  thus  accomplisl^ 
mechanical  effects.  Here  we  have  chemical  action  developing  electricity,  and  thii 
in  turn  developing  chemical  action,  and  the  union  of  the  products  of  th&t  chemifisl 
action  giving  out  an  amount  of  force  equivalent  to  that  developed  during  the 
chemical  changes  in  the  cells  of  the  battery. 

If  the  wires  conducting  the  electrical  excitement.  Instead  of  being  immened  In 
a  fluid,  be  united  by  a  metal  which  is  a  bad  conductor  (or,  in  other  words,  retazds 
the  passage  of  the  electrical  excitement),  heat  will  be  developed  in  amount  oo^ 
responding  to  the  retardation  of  the  electrical  excitement. 

The  development  of  heat  by  friction  is  considered  by  philosophers  as  the  con- 
version of  motion  of  masses  into  motion  of  the  component  atoms.  In  the  eleotriotl 
machine  we  have  the  development  or  excitation  of  electricity  by  ordinaiy  impeded 


KALABIAL   FSYBB.  233 

adopt,  whether  of  actual  con  version,  or  of  excitement  of  the  different 
forces — the  law  of  action  and  reaction  holds  good  as  far  as  the 
researches  of  philosophers  have  extended,  because  if  there  be  not 
an  actual  conversion  of  one  force  into  another,  it  is  always  true 
that  the  force  exciting  is  diminished  in  an  amount  corresponding  to 
the  excitement  of  the  second  force.  The  direction  of  a  force  may 
be  changed,  it  may  be  subdivided  and  directed  in  so  many  direc- 
tions, and  assume  so  many  difierent  modes  of  force  or  motion,  as  to 
escape  our  observation,  or  it  may  be  held  in  abeyance  by  opposing 
force,  just  as  the  action  of  the  steel  spring  is  counterbalanced  by 
the  force  of  gravity  of  a  weight ;  but  it  can  no  more  be  destroyed 
than  matter. 

The  three  great  fundamental  laws  of  motion  established  by 
Kepler,  Galileo,  and  Newton : — 

1.  A  body  at  rest  cannot  of  itself  begin  to  move;  and  a  body  in 
motion  cannot  change  its  velocity  nor  its  direction  of  motion  with- 
out the  action  of  some  extraneous  cause ;  any  body  impelled  by  a 
single  force  will  move  in  a  right  line  and  with  uniform  velocity. 

2.  Independence  or  coexistence  of  motions  leading  to  the  com- 
position of  forces. 

3.  Constant  equality  of  action  and  reaction ;  one  body  moving 
another  body  loses  precisely  as  much  motion,  in  proportion  to  its 
mass,  as  the  body  moved  gains ;  although  applied  by  them  to  me- 
chanical motions  alone,  are  applicable  to  all  the  motions  and  forces, 
astronomical  or  terrestrial,  of  the  masses  or  atoms  of  inanimate  and 
animate  bodies. 

The  establishment  of  the  truth  of  these  laws  for  all  motions  and 
forces,  however  excited,  is  necessarily  followed  by  the  admission 
that,  as  £eu:  as  the  powers  of  finite  beings  extend,  force  is  indestructi- 
ble. The  store  of  force  with  which  the  Creator  has  endowed  mat- 
ter can  neither  be  added  to  nor  detracted  from  by  man,  any  more 
than  he  can  add  to  or  detract  from  the  store  of  matter.  Without 
this  mutual  relation  of  all  the  different  forces,  without  the  conserva- 
tion of  force,  the  universe  would  not  be  maintained  in  its  present 
condition. 

motkii.    ELectrioltj  may  be  generated  also  by  the  revolation  of  the  keeper  of  a 
magnet  aronnd  the  poles  of  the  magnet. 

The  action  of  the  steam-engine,  and  of  the  locomotiye  apparatus  of  eyery  animal, 
demonstrates  the  correlation  of  chemical  aflinitj,  heat,  and  mechanical  force. 
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The  application  of  these  laws  to  physical  and  chemical  pheno> 
mena,  and  the  establishment  of  this  wide  generalization,  has  not 
been  the  work  of  one  mind  alonOi  but  of  many  minds,  in  different 
countries,  often  working  entirely  independent  of  each  other.  The 
human  mind,  from  the  earliest  periods,  endeavored  to  explain  the 
origin  and  order  of  the  universe,  and  discover  some  general  prin- 
ciple or  origin  of  all  things.  The  early  students  of  nature,  the 
founders  of  the  ancient  schools  of  philosophy,  endeavored  to  divine, 
at  a  single  glance,  the  whole  import  of  the  book  of  nature,  and  dis- 
cover the  origin  and  principle  of  the  universe.  The  ancient  Hin* 
doos,  Sabians,  Chinese,  Persians,  and  Egyptians  worshipped  deities 
which  were  resolvable  into  the  powers  of  nature,  and  were  mytho- 
logical personalities  of  the  sun  or  solar  fire.  Thales,  Parmenides, 
Archelaus,  Democritus,  Pythagoras,  Hippocrates,  and  many  other 
ancient  philosophers,  maintained  the  existence  of  an  omnipresent 
fiery  aether,  as  the  efficient  and  primary  cause  of  motion  throughout 
the  universe,  by  the  energy  of  which  matter  was  reduced  to  order 
from  chaos,  and  life  infused  and  maintained  in  plants  and  animals 
Notwithstanding  the  dimness  and  vagueness  of  these  cosmogonies, 
which  were  better  suited  to  the  dim  magnificence  of  poetry  than  to 
exact  science,  the  human  mind  at  the  present  day  adopts  a  view 
of  the  physical  universe  which,  if  more  exact,  is  certainly  not  more 
grand. 

Whilst  the  ancient  philosophers  failed  to  establish  the  exact 
relations  of  phenomena,  because  they  neglected  to  a  great  extent 
experiment  and  analysis  of  phenomena,  and  did  not  form  definite 
and  distinct  ideas  for  each  class  of  facts,  still  their  general  systema 
and  cosmogonies  were  based  upon  observation  of  nature,  and  were 
partial  expressions  of  great  philosophic  laws.  Thus  the  reference 
of  all  motion  and  of  all  life  to  the  light  and  heat  of  the  sun,  was 
without  doubt  founded  upon  the  actual  observation  of  the  relations 
of  the  sun  to  plants  and  animals,  and  corresponds  to  the  teachings 
of  modern  science,  that  the  Creator  has  constituted  the  sun  ibe 
source  of  motion,  sensation,  and  life  upon  our  globe. 

Modern  science  differs  from  ancient  philosophy,  in  that  it  pene- 
trates beyond  general  views,  decomposes  the  phenomena  into  its 
component  facts,  and  points  out  the  separate  forces  of  the  sun  and 
terrestrial  masses,  and  the  relations  of  these  forces,  to  each  otber 
and  to  the  different  forms  of  matter,  inanimate  and  animate. 

In  the  history  of  the  correlation  of  the  physical  forces,  we  have 
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a  history  of  the  origin  and  development  of  the  different  depart- 
ments of  physical  and  chemical  science. 

In  mechanics  and  astronomy,  the  establishment  by  Archimedes 
of  the  doctrine  of  the  lever  and  some  important  properties  of  the 
centre  of  gravity,  and  the  fandamental  propositions  of  hydrostatics 
— the  observation  of  the  most  striking  phenomena — the  formation 
of  the  notion  of  a  year  and  month,  and  the  fixation  of  the  year  and 
month  and  of  the  seasons — the  invention  of  Innisolar  years — the 
observation  of  the  most  general  phenomena  presented  by  the  con- 
stellations and  planets — the  distribation  of  the  places  and  motions 
of  the  heavenly  bodies  by  means  of  a  celestial  sphere  with  imaginary 
lines  drawn  npon  it — the  promulgation  of  the  doctrine  of  the  globu- 
lar form  of  the  earth  by  Anaximander,  and  the  demonstration  of 
this  doctrine  by  Aristotle — the  erection  of  the  dial  by  Anaximenes 
and  Anaximander — the  attempt  of  Aristarchus  to  measure  the  dis- 
tance of  the  sun  as  compared  with  that  of  the  moon — the  establish- 
ment of  the  theory  of  epicycles  and  eccentrics  by  Hipparchus — the 
exposition  of  the  theory  of  epicycles  and  eccentrics  and  of  the 
observations  and  calculations  which  were  employed  in  order  to 
apply  this  theory  to  the  sun,  moon,  and  planets,  and  the  discovery  of 
evection  by  Ptolemy — the  formal  promulgation  of  the  heliocentric 
theory  by  Copernicus — the  application  of  the  telescope  to  the 
examination  of  the  heavenly  bodies,  the  discovery  of  the  satellites 
of  Jupiter  and  of  the  ring  of  Saturn,  and  the  verification  of  the 
Copemican  theoiy  with  regard  to  the  motion  of  Venus  by  Galileo 
— the  establishment  by  Kepler  of  numerical  and  geometrical  laws 
connecting  the  distances,  times,  forces  and  velocities  of  the  bodies 
which  revolve  about  the  central  sun — the  revival  of  the  idea  of 
pressure  and  the  demonstration  of  the  equilibrium  of  oblique  forces, 
which  includes  the  principle  of  the  composition  of  statical  forces 
by  Stevinus — the  establishment  of  the  first  law  of  motion  (a  body 
acted  on  by  one  force  will  move  forever  in  a  straight  line  with 
uniform  velocity),  the  application  in  mechanical  science  of  the 
notion  of  accelerating  force,  the  establishment  of  the  second  law  of 
motion  (curvilinear  motions),  and  of  the  principle  of  virtual  velo- 
cities, and  of  the  third  law  of  motion,  by  Galileo — the  confirmation 
of  the  laws  of  falling  bodies,  by  the  experiments  and  reasonings  of 
Grassendi,  Fermat,  Biccioli,  and  Grimaldi — the  labors,  experiments, 
reasonings  and  generalizations  of  Bacon,  Descartes,  Castelli,  Huy- 
ghens,  Hooke,  Halley,  Mersenne,  Bernoulli,  Hermann,  Leibnitz, 
Eoler,  Clairaat,  D'Alembert,  Lagrange,  Gassendi,  Borelli,  and  other 
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philosophers :  all  prepared  the  way  for  the  development  of  those 
facts  and  fixed  relations  or  laws,  which  formed  the  great  Newtonian 
induction  of  universal  gravitation,  expressive  of  the  truth  that 
every  particle  of  matter  in  all  times,  places,  and  circumstances  is 
definitely  related  to  every  other  particle  of  matter  in  the  universe, 
by  one  common  law  of  attraction,  which  must  be  pronounced,  in 
whatever  light  it  be  viewed,  whether  in  the  immensity  of  the 
knowledge  and  labor  which  it  involved,  or  the  extent  and  bearing 
of  the  truth  which  it  discloses,  as  the  greatest  scientific  discoyeij, 
as  a  law  which  in  generality  and  profundity  and  magnificence 
stands  without  a  rival  and  without  even  a  comparison.  Whilst 
the  facts  which  most  nearly  concerned  Newton  in  the  establish- 
ment  of  the  law  of  gravitation,  were  the  facts  of  the  planetary 
motions  as  established  by  Kepler,  and  of  the  moon's  motions  as 
given  by  Tycho  Brahe  and  Horrox,  it  is  nevertheless  true  that  the 
facts  included  in  this  law  had  been  accumulating  from  the  very 
foundation  of  astronomy,  because  it  included  every  fact,  discover;, 
and  law,  and  included  in  one  vast  magnificent  generalization  the 
immense  detail  of  astronomical  science. 

In  optics,  the  experiments,  labors  and  reasonings  of  Sooeca, 
Ptolemy,  Archimedes,  Euclid,  Alhazen,  Vitello,  Snell,- Gregory, 
Descartes,  De  Dominis,  Newton,  Huyghens,  Grimaldi,  Biot,  Arago^ 
Hooke,  Youngs  Fresnel,  Brewster,  and  others,  have  resulted  in  the 
establishment  of  the  undulatory  theory,  which  in  its  simplicity 
and  universality  bears  the  same  relation  to  optics  that  the  law  of 
gravitation  bears  to  astronomy.  Whether  we  consider  light  as  an 
undulation  of  a  thin  all-pervading  ether,  or  of  ordinary  matter, 
the  conclusion  is  the  same,  that  it  is  a  peculiar  kind  of  motion  or 
mode  of  force,  and  as  such  bears  a  definite  relation  to  the  other 
modes  of  force.  Thus  Professor  Faraday  has  established  the  exist- 
ence of  a  relation  between  light  and  magnetism,  and  the  relations 
of  heat  and  light  have  been  observed  and  studied  by  many  inves- 
tigators, and  modern  investigations  have  demonstrated  that  an 
intimate  relation  exists  between  light  and  chemical  affinity. 

In  acoustics,  the  labors  and  discoveries  of  Pythagoras,  Mersenne, 
Newton,  Taylor,  Bernoulli,  D'Alembert,  Euler,  Lagrange,  Laplace, 
Poisson,  and  others,  have  established  the  undulating  theory  of 
sound.  According  to  this  theory  sound  is  a  vibration  or  motion 
of  ordinary  matter,  the  character  of  which  is  dependent  upon  the 
number  and  arrangement  of  the  atoms. 
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In  thermotics  the  theory  of  Bacon,*  Locke,*  and  others,  that  heat 
is  motion,  has  been  confirmed,  enlarged,  and  extended  to  the 
varied  phenomena  of  heat,  by  the  experiments,  observations,  and 
reasoning  of  Kumford,'  Davy,^  Leslie,*  Dulong,*  Clausius,^  Mayer,' 
Magnus,^  Holtzmann,  Begnault,*^  Bankine,  Thompson,  Joule,"  and 
others." 


*  "  From  the  mstanoea  taken  collectively,  as  well  as  singlj,  the  nature  whose 
limit  is  heat  appears  to  be  motion.  *  *  p.  161. 

"  What  we  have  said  with  regard  to  motion  must  be  thus  understood  when 
taken  as  the  genus  of  heat ;  it  must  not  be  thought  that  heat  generates  motion,  or 
motion  heat  (though  in  some  respects  this  be  true)  ;  but  the  yeiy  essence  of  heat, 
or  the  substantial  self  of  heat,  is  motion  and  nothing  else,  limited,  however,  bj 
certain  differences,''  p.  165. 

*'  The  form  or  true  definition  of  heat  (considered  relatively  to  the  universe  and 
not  to  the  sense)  is  briefly  thus :  heat  is  an  expansive  motion  restrained,  and 
striving  to  exert  itself  in  the  smaller  particles.  The  expansion  is  modified  by  its 
tendency  to  rise  through  expanding  towards  the  exterior ;  and  the  effort  is  modified 
by  its  not  being  sluggish,  but  active  and  somewhat  violent.  With  regard  to  thd 
operative  definition,  the  matter  is  the  same.  If  you  are  able  to  excite  a  dilatory 
or  expansive  motion  in  any  material  body,  and  so  to  repress  that  motion  and  force 
it  on  itself  as  not  to  allow  the  expansion  to  proceed  equally,  but  only  to  be  partially 
exerted  and  partially  repressed,  you  will,  beyond  all  doubt,  produce  heat ;  without 
any  consideration  whether  the  body  be  of  earth  (or  elementary,  as  they  term  it), 
or  imbued  with  celestial  influence,  luminous  or  opaque,  or  dense,  locally  expanded, 
or  contained  within  the  bounds  of  its  first  dimensions,  verging  to  dissolution,  or 
remaining  fixed,  animal,  vegetable,  or  mineral,  water,  or  oil,  or  air,  or  any  other 
substance  whatever  susceptible  of  such  motion.  Sensible  heat  is  the  same,  but 
considered  relatively  to  the  senses,"  p.  171. — Novum  Organum^  or  True  Sugget- 
twns/or  the  Interpretation  of  NcUure,  by  Francis  Lord  Verulam.  London,  William 
Pickering,  1850. 

'  '*  Heat  is  a  very  brisk  agitation  of  the  insensible  parts  of  the  object,  which 
produces  in  us  that  sensation,  from  whence  we  denominate  the  object  hot ;  so  what 
in  our  own  sensation  is  heat,  in  the  object  Is  nothing  but  motion." — JoHir  Locks. 

*  The  first  approximate  numerical  determination  of  the  connection  between  heat 
and  mechanical  force  (the  mechanical  equivalent  of  heat)  was  made  by  Count 
Rumford.  His  experiments  had  for  their  object  the  determination  of  the  relation 
existing  between  the  force  and  time  expended  in  boring  a  brass  cylinder,  and  the 
amount  of  heat  developed  by  the  friction. 

'*  It  appears  to  me,"  Count  Rumford  remarks,  "  entirely  difllcult,  if  not  quite 
impossible  to  form  any  direct  idea  of  anything  capable  of  being  excited  and 
communicated  in  the  manner  the  heat  was  excited  and  communicated  in  these 
experiments,  except  it  be  motion."  One  of  the  most  important  points  in  his 
account  of  these  experiments,  is  the  estimate  of  the  quantity  of  mechanical  force 
required  to  produce  a  certain  amount  of  heat.  According  to  Count  Rumford,  the 
heat  required  to  raise  a  pound  of  water  lo  F.  is  equivalent  to  a  force  represented 
by  1034  foot-pounds.  This  estimate  is  too  high,  because  no  account  was  taken  of 
the  heat  dissipated  during  the  experiment. — *'  An  Inquiry  concerning  the  Power 
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of  Heat  whioli  is  excited  by  Friction/'  by  Count  Rnmford,  PhU.  Trans.,  toI. 
Ixxxviii.,  1798 ;  Phil.  Trans,  abridged,  vol.  xviii.  p.  286. 

*  Sir  Humphrey  Davy  oommonicated  a  paper  to  Dr.  Beddoe's  West  Connty  C<m- 
tribntions,  entitled  "  Researches  on  Heat,  Light,  and  Respiration,"  in  whieh  be 
oonfinned  the  views  of  Count  Romford,  by  mtflting  two  pieoes  of  ice,  rubbed  agafaiii 
each  other  in  the  vacuum  of  an  air-pump,  which  was  kept  below  the  freezing  point. 
From  this  exx>eriment  Davy  drew  the  inference  that  "  the  immediate  cause  of  the 
phenomena  of  heat  is  motion,  and  the  laws  of  its  communication  the  same  as  the 
laws  of  the  communication  of  motion." — See  Elements  of  Chemical  Philosophf^  p.  M. 

^  Experimental  Inquiry  into  the  Nature  and  Propagation  of  Heat.  London.  1804. 

^  The  researches  of  Dulong  on  the  specific  heat  of  elastic  fluids  established  the 
fact  that  "  equal  volumes  of  all  the  elastic  fluids  taken  at  the  same  temperatme 
and  under  the  same  pressure,  being  compressed  or  dilated  suddenly  to  the  aame 
fraction  of  their  volume,  disengage  or  absorb  the  same  absolute  quantity  of  heat." 
M^moires  de  VAcadimie  des  Sciences,  t.  x.  p.  188.  This  law,  established  by  the 
researches  of  Dulong,  is  of  the  greatest  importance  in  the  development  of  the 
theory  of  heat,  because  it  proves  that  the  calorific  efiect  is  under  oertain  oondittcns 
proportional  to  the  force  expended. 

7  «  Ueber  die  bewegende  Kraft  der  Warme,"  Fogg.  Ann.  Ixxlx.  394.  Ueber  die 
Art  der  Bewegung  welche  wir  W&rme  nennen,  von  R.  Clausius,  Fogg.  Ann.  c.  3SZ* 
On  the  Application  of  the  Mechanical  Theory  of  Heat  to  the  Steam-Engine,  by  B. 
Clausius.  The  American  Journal  of  Science  and  Arts,  vol.  xzii.  p.  360 ;  toL 
xxxii.  p.  26. 

^  Experiment  on  the  Evolution  of  Heat  by  Fluid  Friction.  Annalen  of  Woehler 
and  Liebig,  May,  1842. 

B  «  Experiments  on  the  Expansive  Force  of  Steam,"  Poggendorff 's  Annalen,  No.  2, 
for  1844 ;  see  Trans,  in  Taylor's  Scientific  Memoirs,  vol.  iv.  p.  218.  On  the  Pom 
Requisite  for  the  Production  of  Vapors,  ibid.,  No.  2. 

^  **  On  the  Elastic  Forces  of  Aqueous  Vapor,"  Annales  de  Chimie  et  de  Physiqiie, 
July,  1844 ;  Taylor's  Scientific  Memoirs,  vol.  iv.  p.  569.  Hygrometrical  Resemrchea, 
Comptes  Rendus,  t.  xx.  pp.  1127  and  1220,  April,  1846.  Taylor's  Scientific  Me- 
moirs, vol.  iv.  p.  606.    Phil.  Mag.,  vol.  xx.  p.  111. 

"  In  1843,  Joule  showed  that  the  heat  evolved  by  magneto-electricity  is  propor- 
tional to  the  force  absorbed ;  and  that  the  force  of  the  electro-magnetio  engine  is 
derived  from  the  force  of  chemical  affinity  in  the  battery,  a  force  which  otherwlae 
would  be  evolved  as  heat ;  from  these  facts  he  announced  that  the  quantity  of  heat 
capable  of  increasing  the  temperature  of  a  pound  of  water  by  1^  F.  equals  and 
may  be  converted  into  a  mechanical  force  capable  of  raising  838  pounds  to  the 
perpendicular  height  of  one  foot. — Phil.  Mag.,  vol.  xxiii.  p.  441. 

In  a  subsequent  paper,  read  before  the  Royal  Society  in  1844,  Joule  showed  that 
the  heat  absorbed  and  evolved  by  the  rarifioation  and  condensation  of  air  is  pro- 
portional to  the  force  evolved  and  absorbed  in  these  operations ;  and  the  quanti- 
tative relation  between  force  and  heat,  deduced  from  these  experiments,  is  almost 
identical  with  that  derived  from  the  electro-magnetic  experiments. — Phil.  Mag., 
vol.  xxvi.  pp.  376—379. 

In  1843,  Joule  announced  that  heat  is  evolved  by  the  passage  of  water  through 
narrow  tubes. — Phil.  Mag.,  vol.  xxiii.  p.  442;  xxvii.  p.  206  ;  xxxi.  p.  173. 

In  an  article  "  On  the  Mechanical  Equivalent  of  Heat,"  published  in  the  Philo- 
sophical Transactions  of  the  Royal  Society,  part  1, 1860,  p.  61,  Joule  announced  as 
the  results  of  an  extended  series  of  experiments : — 
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Volta'fl  immortal  disoovery  demoBstrated  the  relation  between 
electrical  and  chemical  phenomena ;  the  decomposition  of  water  by 
Nicholson,  in  1800,  revealed  the  chemical  energy  of  electricity,  and 
constituted  the  starting  point  of  electro-chemical  research;  the 
brilliant  discoveries  of  Davy^  demonstrated  the  close  relation,  if 
not  the  identity  of  chemical  affinity  and  electricity ;  the  labors  of 
Becqaerel  established  the  synthetical  influence  of  electricity ;  the 
profound  and  extensive  researches  of  Faraday,'  following  up  the 

1.  That  the  quantity  of  heat  prodnoed  hj  the  friotian  of  bodies,  whether  solid  or 
liquid,  is  always  proportional  to  the  qoantitj  of  force  expended. 

2.  That  the  quantity  of  heat  capable  of  increasing  the  temperature  of  a  pound 
of  water  (weighed  in  vacuo,  taken  at  between  56  and  60O)  by  lo  F.  requires  for  its 
evolution  the  expenditure  of  a  mechanical  force  represented  by  the  fall  of  772 
pounds  through  the  space  of  one  foot. 

''  Memoirs  on  the  Free  Transmission  of  Radiant  Heat  through  different  Solid  and 
Liquid  Bodies,  by  M.  Melloni,  Taylor's  Scientific  Memoirs,  vol.  1.  pp.  1 — 74,  p.  325, 
p.  388.  The  Mathematical  Theory  of  Heat,  by  S.  D.  Poisson,  Annales  de  Chimie 
et  de  Physique,  vol.  lis.  p.  71,  et  $eq.  See  Analysis,  in  Taylor's  Scientific  Memoirs, 
vol.  i.  p.  122.  Memoir  on  the  Motive  Power  of  Heat,  by  K  Clapeyron,  Taylor's 
Scientiflo  Memoirs,  vol.  i.  p.  347. 

Knpffer,  by  comparing  the  expansion  which  a  metal  wire  suffers  by  heat  with 
the  elongation  produced  by  stretching  it  with  a  given  weight,  found  that  the  heat 
necessary  to  raise  a  pound  of  water  lo  F.  is  equivalent  to  661  foot-pounds.  PhiL 
Mag.  [4],  xli.  393.  Kronig  on  the  ''  Fundamental  Principles  of  a  Theory  of  Gases," 
Pogg.  Ann.,  xcix.  315.  *' Investigations  on  Radiant  Heat,"  by  H.  Knoblauch, 
Taylor's  Scientific  Memoirs,  vol.  v.  188—383.  "  On  the  Heat  and  Elasticity  of 
Chues  and  Vapors,  and  on  the  Principles  of  the  Theory  of  Steam-Bngines,  by  C. 
Holtsmann,  Manheim,  1845.    See  also  Taylor's  Scientific  Memoin,  vol.  iv.  p.  189. 


>  In  September,  1800,  Sir  Humphrey  Davy  published  his  first  paper,  describing 
experiments  similar  to  those  of  Nicholson  and  Carlisle  on  the  decomposition  of 
water. — NiehoUon^g  Journal^  4to.  iv.  275. 

In  1802,  Davy  coi^ectured  that  in  all  oases  of  chemical  decomposition  the 
elements  might  be  related  to  each  other  as  electrically  positive  and  negative,  and 
in  1806  he  attempted  the  solution  of  this  question,  and  after  referring  to  his 
experiments  of  1800, 1801,  and  1802,  and  to  a  number  of  new  facts,  which  showed 
that  oxygen,  alkalies,  and  acids,  and  oxidisable  and  noble  metals,  were  in  electrical 
relations  of  positive  and  negative,  he  drew  the  conclusion,  **  that  the  combinations 
and  decompositions  by  electricity  were  referable  to  the  law  of  electrical  attractions 
and  repulsions,"  and  advanced  the  hypothesis  "that  chemical  and  electrical 
attractions  were  produced  by  the  same  cause,  acting  in  the  one  case  on  particles, 
in  the  other  on  masses ;  and  that  the  same  property,  under  different  modifications, 
was  the  cause  of  all  the  phenomena  exhibited  by  different  voltaic  combinations." 
— i%i7.  Trans.,  1826,  p.  389. 

'  ''On  the  Induction  of  Electric  Currents;  the  Evolution  of  Electricity  from 
Magnetism ;  a  New  Electrical  Condition  of  Matter ;  Arago's  Magnetic  Phenomena." 
Phil.  Trans.,  1831.     "  Terrestrial  Magneto-Electric  Induction  ;  Force  and  Direction 
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discoveries  of  Oersted,  Davy,  Arago,  and  Schweigger,  demonstrated 
the  identity  of  tbe  chemical,  electrical,  and  magnetic  forces,  and  led 
this  great  philosopher  to  advance  the  idea  that  the  so-called  im- 
ponderable bodies  are  merely  the  exponents  of  different  forms  of 
force. 

The  researches  of  Petit,^  in.  1722,  on  the  effect  of  light  apon  the 
crystallization  of  saltpetre  and  sal-ammoniac,  and  the  analysis  of 
the  action  and  demonstration  of  the  chemical  influences  of  tbe  rays 
of  light,  by  Charles  William  Scheele,*  confirmed  and  extended  by 
the  researches  of  Senebier,^  Connt  Bumford,^  Mdese,'  Priestley/ 

of  Magneto-Eleotric  Induction,"  Bakerian  Leoture,  Jan.  12,  1831.  Identitj  of 
Eleotricities  derired  from  different  Sources ;  Relation  by  Measure  of  Common  and 
Voltaic  Eleotricitj,  1833.  Klectro-Chemioal  Decomposition,  1833  and  1834.  Na- 
ture of  the  Electric  Force  or  Forces ;  Relation  of  the  Blectric  and  Magnetio  Forces; 
the  Current  its  Forces,  1838.  On  the  Source  of  Power  in  the  Voltaic  Pile,  1840. 
On  the  Electricity  Evolved  by  the  Friction  of  Water  and  Steam  against  other  Bodiasy 
1840.  On  the  Magnetization  of  Light  and  the  Illumination  of  Magnetio  lanes  of 
Force,  1846.  On  New  Magnetic  Actions,  and  on  the  Magnetic  Condition  of  all  Hat- 
ter, 1845.  On  the  Crystalline  Polarity  of  Bismuth  (and  other  bodies),  and  on  its 
relation  to  the  Magnetic  form  of  Force,  1860.  On  the  possible  relation  of  Gravity 
and  Electricity,  1850.    On  the  Magnetic  and  Diamagnetic  Condition  of  Bodies,  1850. 

For  these  and  many  other  papers  by  Professor  Michael  Faraday,  see  Philoso- 
phical Transactions  for  1831 — 1852.  These  papers  have  been  collected  and  piib« 
lished  in  three  volumes — ^vol.  i.,  1849,  sec.  ed. ;  vol.  ii.,  1844,  first  ed. ;  vol.  iii-* 
1855.  In  his  Bakerian  Lecture  for  1846,  Professor  Farraday  stated  his  views  of 
the  relations  of  the  forms  of  force,  thus  : — 

"  I  have  long  held  an  opinion,  almost  amounting  to  conviction,  in  common  with 
many  other  lovers  of  natural  knowledge,  that  the  various  forms  under  which  the 
forces  of  matter  are  made  manifest  have  one  common  origin ;  or,  in  other  wordi, 
are  so  directly  related  and  mutually  dependent  that  they  are  convertible,  as  it 
were,  into  one  another,  and  possess  equivalents  of  power  in  their  action.  In  modern 
times  the  proofs  of  their  convertibility  have  been  accumulated  to  a  veiy  consider- 
able extent,  and  a  commencement  made  of  the  determination  of  the  equivalent 
forces." 

>  "  Sur  la  V^^tation  des  Sels,"  M6m.  de  Paris,  1722. 

>  Scheele,  Traitd  de  PAir  et  du  Feu. 

'  Senebier  sur  la  Lumidre,  torn.  iii.  p.  199. 

*  **  On  the  Propagation  of  Heat  in  Fluids,"  Phil.  Trans.  "  An  Inquiiy  concerning 
the  Chemical  Properties  that  have  been  attributed  to  Light,"  Phil.  Trans.,  1798. 

*  B.  C.  Mdese,  in  1776,  first  published  ezi>eriments  upon  the  infiuenoe  of  ligh^ 
on  plants. 

*  In  1779,  Dr.  Priestley  determined  the  problem  of  vegetable  respiration,  and 
showed  that  carbonic  acid  was  absorbed  by  the  plant,  that  under  the  infiuence  of 
light  it  was  decomposed  and  its  oxygen  liberated.  Experiments  and  Observations 
on  Different  Kinds  of  Airs  and  other  Branches  of  Natural  Philosophy,  Birminghftm, 
1790.  See  also  Senebier,  Experiences  sur  PAotion  de  la  Lumidre  Solaire  dans  U 
vegetation,  Paris,  1788. 
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Ingenhousz,^  Saussure,*  Eitter,*  WoUaston,^  Young,*  Vogel,* 
Herechel/  Seebeck,'  Gay-Lussao,  Thenard,  Berard,  Wedgwood,^ 
2^'iepce,  Daguerre,^*  and  Draper,"  have  resulted  in  the  establiah- 
ment  of  the  complex  nature  of  the  sunbeam,  and  the  demonstration 
of  the  "relations  of  light,  heat,  chemical  affinity,  and  animal  and 
vegetable  life. 

The  names  whicli  we  have  mentioned  by  no  means  form  a 
complete  list  of  those  who  have  assisted,  by  their  observations, 
experiments,  reasonings,  and  teachings,  in  the  establishment  and 
promulgation  of  the  doctrine  of  the  mutual  relations  of  the  physical 
and  chemical  forces. 

In  1808,  Oken'*  affirmed  that  "light  could  be  nothing  but  a  polar 
tension  of  the  »ther,  evoked  by  a  certain  body  in  antagonism  with 
the  planets ;  and  that  the  heat  was  none  other  than  the  motion  of 
this  aether;"  and  in  his  " Physiophilosophy""  not  only  points  out, 

*  "  Ezp&1enc68  snr  lee  Y^g^taox,"  Phil.  Trans.,  1782. 

'  "  Reoherches  Chimiqnes  sur  la  V^gtation,"  Annales  de  Ghimie,  vol.  i. 
'  Gelileii,  Journal  der  Cliem.,  vol.  vi. 

*  Philosophical  Transactions,  1802,  p.  379. 
»  Phil.  Trans.,  1804. 

*  Annales  de  Chimie,  vol.  Ixzt. 

^  Transactions  of  the  Ro/al  Society  of  London,  1800. 

*  Philosophical  Magazine,  yoL  vii.,  2d  ser.,  p.  462. 

*  An  Account  of  a  Method  of  Copying  Paintings  upon  Glass,  and  of  making 
Profiles  by  the  Agency  of  Light  upon  Nitrate  of  Silver,  with  Observations,  by  H. 
Davy,  1802. 

^  History  and  Practice  of  Photogenic  Drawing,  by  M.  Daguerre,  translated  from 
the  original  by  T.  S.  Memos,  LL.  D.    London,  1839. 

>■  Philos.  Mag.,  Sept.,  1841. 

^  Erste  Ideen  Zur  Theorie  des  Lichts,  der  Finstemiss  der  Farden  und  der  W&rme, 
Jena,  bey  Frommann,  1808. 

"  "  Magnetism  and  electrism  are  correlated,  as  iron  and  sulphur,  as  gravity  and 
light,  as  centre  and  periphery.  The  same  spirit,  which,  when  ruling  in  the  dark, 
exhibits  itself  as  magnetic,  is  manifested  when  it  has  attained  to  light  in  sulphur 
as  electrical.  Magnetism  is  only  the  electrical  identified.  We  may,  therefore, 
speak  of  idiomagnetic  metals  as  well  as  idioelectric  bodies.  Magnetism,  therefore, 
stands  in  opposition  to  electrism ;  tliey  mutually  change  or  annihilate  each  other, 
p.  167.  *  *  Chemism  is  related  to  magnetism  as  salt  is  to  metal,  as  the  sedi- 
mentary to  the  primary  periods.  The  whole  sedimentary  period  is  a  product  of 
chemism,  as  the  whole  primary  period  is  the  product  of  magnetism."  *  * 

Magnetism  and  chemism  are  thus  the  creating  agents  for  the  solid  nucleus  of 
the  earth,  and  through  both  it  is  completed.  The  process  of  earth  formation  is 
magneto-electrism.  Regarding  the  earth  as  an  entire  crystal,  magnetism  is  the 
determinant  of  its  polar  axis  and  polar  radii,  while  chemism  is  the  same  in  respect 
to  its  integral  parts.  All  terrestrial  action  is  an  interchange  of  these  two  functions 
or  souls,  which  are  none  other  than  the  living  gravity,  and  the  living  light  upon 
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but  bases  much  of  his  theory  of  the  evolution  and  order  of  the 
world  upon  the  mutual  relations  of  gravity,  light,  electricity,  mag- 
netism, heat,  and  chemical  action. 

Carnot,  in  1824,  in  his  researches  upon  heat,  attempted  to  esta- 
blish the  relations  of  the  physical  forces. 

Lardner  Yanuxem'  (an  American),  in  the  year  1827,  published  a 
work,  in  which  he  affirmed  that  caloric,  light,  electricity,  and  mi^- 
netism  are  convertible  one  into  another,  and  are  but  different  states 
of  one  kind  of  repulsive  matter. 

In  1888,  Dr.  Metcalfe,  in  an  essay  entitled  a  ^'New  Theory  of 
Terrestrial  Magnetism"'  (subsequently  expanded^  into  his  magnifi- 
cent work  on  caloric),  traced  the  most  striking  analogies  of  caloric 
and  electricity,  and  endeavored  to  show  that  they  are  radically  the 
same  subtle,  imponderable,  and  all-pervading  element,  and  that  its 
unequal  distribution  through  nature  is  the  cause  of  all  the  various 
forces  and  attractions  of  ponderable  matter  with  which  man  is 
acquainted. 

tlie  planet.  The  eleotrioity,  like  the  heat,  onlj  maintainB  them  in  eternal  iensiaa 
or  extension. 

Chemism  is  the  process  of  spaoe,  densitj,  qniescent  heat,  therefore  the  latent 
heat,  or  the  temperature,  most  change  in  every  chemical  process. 

Chemism  is  related  to  magnetism  as  heat  to  gravity,  to  electrioitj  like  as  to 
light. 

Ciystallisation  is  point,  magnetism  line,  electrism  snrlMe,  chemism  cube.  Bt** 
ments  of  Fhysiophiloeophy,  by  Lorenz  Oken,  M.  D. ;  translated  for  the  Ray  Society 
from  the  German,  by  Alfred  Talk,  pp.  176—177.    London,  1847. 

Coleridge  maintained  that  electricity,  galvanism,  and  magnetism,  are  the  fonda* 
mental  principles  of  action  in  nature,  and  that  "  a  power  acting  ezcloaively  in 
length  is  (wherever  it  be  foond)  magnetism ;  that  a  power  which  acts  both  in 
length  and  breadth,  and  only  in  length  and  breadth,  is  (wherever  it  be  found) 
electricity;  and,  finally,  that  a  power  which,  together  with  length  and  breadth, 
includes  depth  likewise,  is  (wherever  it  be  found)  constructive  agency." — Hints 
towards  the  Formation  of  a  more  Comprehensive  Theory  of  Life,  by  S.  T.  Coleridge. 
Philadelphia,  1848. 

'  An  Essay  on  the  Ultimate  Principles  of  Chemistry,  Natural  Philosophy,  and 
Physiology,  by  Lardner  Vanuzem.    Philadelphia,  1827. 

'  "  Caloric,  electricity,  and  galvanism  have  hitherto  constituted  a  separate  and 
distinct  triad  of  imponderables,  perfectly  incomprehensible ;  all  the  phenomena  of 
which  are  quite  intelligible,  if  we  refer  them  to  the  agency  of  one  grand,  primary, 
nniversal  element,"  p.  27. 

'  This  article  was  extended,  pubUshed  in  a  series  of  articles  in  the  Knicker- 
bocker Magazine  for  1834 — 5,  and  finally  expanded  into  that  great  work,  which 
will  ever  remain  as  one  of  the  noblest  monuments  of  American  learning  and  phi- 
losophy. Caloric,  its  Mechanical,  Chemical,  and  Vital  Agencies  in  the  Phenomena 
of  Naturo  b    Samuel  L.  Metcalfe,  M.  D.    London :  William  Pickering,  1843, 
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Dr.  Samuel  Jackson/  in  his  Introductory  Lectare  for  1887, 
asserted  that  "  physical  phenomena,  according  to  the  class  to  which 
they  belong,  are  referred  to  a  few  simple  laws,  as  gravity,  caloric, 
affinity,  galvanism,  electro^magnetism,  all  of  which,  it  can  now  be 
scarcely  doubted,  are  manifestations  of  one  great  force."  This  learned 
teacher  and  philosopher  has  for  one  quarter  of  a  century  taught 
from  his  chair  in  the  University  of  Pennsylvania,  not  only  the 
oorrelation  of  the  physical  forces,  but  also  the  mutaal  connection 
of  the  vital  and  physical  forces,  and  demonstrated  before  thousands 
of  medical  students  and  physicians  "that  the  same  causes  and 
actions  which  in  inorganic  bodies  constitute  physics,  in  organic 
bodies  constitute  physiology,  or,  as  it  may  be  more  aptly  termed, 
organic  physics." 

Mr.  Grove,'  in  a  Lecture  delivered  at  the  London  Institution,  on 
the  19th  of  January,  1842,  showed  that  "light,  heat,  electricity, 
magnetism,  motion,  and  chemical  affinity,  are  all  convertible  mate- 
rial affections ;  assuming  any  one  as  a  cause,  one  of  the  others  will 
be  the  effect.  Thus,  heat  may  be  said  to  produce  electricity,  elec- 
tricity to  produce  heat ;  magnetism  to  produce  electricity,  electricity 
magnetism;  and  so  of  the  rest." 

In  this  same  year,  J.  B.  Mayer,'  of  Heilbronn,  saw  truly  and 
expressed  correctly  this  general  law ;  and  in  1843,  Colding  pre- 
sented a  memoir  to  the  Academy  of  Copenhagen,  in  which  the 
same  law  found  utterance. 

Dr.  H.  Helmholtz^  read  before  the  Society  of  Berlin,  July,  1847, 

'  In  the  year  1849|  in  a  paper  read  at  the  meeting  of  the  American  Medical 
Aasooiation,  held  in  Boston,  Dr.  Jackson  annoonced  the  oorrelation  of  animal 
meohanio  force  and  heat. 

For  a  condensed  statement  of  the  Tieirs  of  this  philosopher,  see  his  valnahle 
"  Introductory  Essay  on  the  Human  Organism  and  its  Forces,  with  Remarks  on 
Dr.  Lehmann's  Doctrine  of  Vital  Forces,"  hy  Samnel  Jackson,  M.  D.,  Professor  of 
the  Institntes  of  Medicine  In  the  University  of  Pennsylyania. — Lehmann^i  Manual 
of  Chemical  Phy$iology,  translated  hy  J.  Cheston  Morris.    Philadelphia,  1856. 

>  The  Ck>rrelation  of  Physical  Forces,  hy  W.  B.  Grove,  first  ed.,  1846 ;  third  ed., 
1855,  London. 

*  Organic  Movements  in  their  Relations  to  Material  Changes,  1845.  See  also 
Trastonr's  pamphlet — Caloric,  Origin,  Matter,  and  Law  of  the  Universe,  1847. 
<*  Identities  of  Light  and  Heat,  of  Caloric  and  Electricity,*'  hy  Dr.  C.  C.  Cooper,  1857, 
British  and  Foreign  Medical  Review,  article  18,  Oct.,  1844.  Carpenter's  Principles 
of  General  and  Comparative  Physiology,  1841,  p.  167.  "On  the  Mutnal  Relations 
of  the  Vital  and  Physical  Forces,"  hy  William  B.  Carpenter,  M.D.,  Phil.  Trans., 
Jnne  20, 1850,  part  ii.  p.  727. 

*  "  On  the  Conservation  of  Force,  a  Physical  Memoir,"  by  Dr.  H.  Helmholtz  (read 
before  the  Physical  Society  of  Beiiin,  July  28, 1847,  Berlin,  by  Reimer),  see  trans. 
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a  most  profound,  elaborate,  and  philosopUc  memoir  on  the  "  Con- 
servation of  Force,"  based  upon  two  maxims: — 

1.  "That  it  is  not  possible,  by  any  conditions  whatever  of  natural 
bodies,  to  derive  an  unlimited  amount  of  mechanical  force. 

2.  "All  actions  in  nature  can  be  ultimately  referred  to  alter- 
nate attractive  or  repulsive  forces,  the  intensity  of  which  depends 
solely  upon  the  distances  between  the  points  by  which  the  forces 
are  exerted." 

In  this  valuable  memoir.  Dr.  Helmholtz  refers  natural  phenomena 
back  to  unchangeable  attractive  and  repulsive  forces,  whose  inten- 
sity depends  solely  upon  the  distance ;  and  establishes,  by  copioos 
illustrations  and  mathematical  demonstrations,  the  interaction  and 
indestructibility  of  the  forces  of  nature.* 

Organized  animated  bodies  are  composed  of  inorganic  elements, 
and  are  governed  by  all  the  laws  and  phenomena  of  inorganic 
bodies,  and  are  absolutely  dependent'  for  their  existence  upon 

in  Taylor's  Soientifio  Memoirs,  vol.  Ti.  pp.  114—162.  "  On  the  Interaction  of  Natonl 
Forces/'  by  H.  Helmholtz,  Professor  in  the  University  of  Bonn,  translated  by  John 
Tyndall,  Phil.  Mag.,  foorth  series,  vol.  ii.  p.  487.  See  also  the  American  Jonnal 
of  Science  and  Art,  vol.  zzir.,  September,  1857,  pp.  189 — 216. 

'  See  also  "  Observations  and  Experiments  on  the  Theory  of  the  Identity  of  the 
Agents  which  produce  Light  and  Radiant  Heat,"  by  M.  MeUoni,  Annales  de  Chimifl 
et  de  Physique,  vol.  1.  p.  418.  Taylor's  Scientific  Memoirs,  voL  i.  p.  388.  "  On  the 
Chemical  Effects  of  Electric  Currents  of  Low  Degree  in  Crystallization,"  by  X* 
Becquerel,  Becquerel's  Trait6  de  Electricity  et  du  liagnetisme,  vol.  ill.  p.  287. 
**  On  the  Application  of  Electro-Magnetism  to  the  Movement  of  MaohineSy"  by  M.  H. 
Jacobi,  Potsdam,  1835,  Taylor's  Scientific  Memoirs,  vol.  i.  p.  503 ;  vol.  ii.  p.  L 
**  Experiments  of  Joule  determining  the  Relations  of  Heat  and  Blectrloity,"  Phil. 
Mag.,  vol.  ziz.  p.  275  ;  to  Chemical  Afiinity,  vol.  zz.  p.  Ill ;  voL  zziii.  p.  44L 
*<  The  Galvanic  Circuit  Investigated  Mathematically,"  by  Dr.  G.  S.  Ohm,  Taylor's 
Scientific  Memoirs,  vol.  ii.  p.  ^1.  **  General  Propositions  relating  to  Attractive 
and  Repulsive  Forces  acting  in  Inverse  Ratio  of  the  Square  of  the 'Distance,"  by  C. 
F.  Gauss,  trans,  in  Taylor's  Scientific  Memoirs,  vol.  iiL  p.  153.  "  On  the  Relation 
of  Magnetism  to  Diamagnetism,"  by  M.  PlUcker,  Poggen.  Ann.,  Oct.,  1847 ;  trans, 
in  Taylor's  Scientific  Memoirs,  vol.  v.  p.  376.  "  On  the  Measurement  of  Electro- 
Dynamic  Forces,"  by  W.  Weber,  Poggen.  Ann.,  January,  1848  ;  Taylor's  Scientific 
Memoirs,  vol.  v.  p.  489.  "  On  the  Mechanical  Equivalent  of  an  Electric  Discharge* 
and  the  Heating  of  the  Conducting  Wire  which  accompanies  it,"  by  R.  Claasins, 
Pogg.  Ann.,  1852;  Taylor's  Scientific  Memoirs,  voL  vL  p.  1.  '<0n  the  Work  per- 
formed and  the  Heat  generated  in  a  Conductor  by  a  Stationary  Current,"  by  &• 
Clausius,  Pog.  An.,  vol.  Ixxxvii.  p  415  ;  Taylor's  Scientific  Memoirs,  vol.  vi.  p.  200. 
Philosophy  of  the  Mechanics  of  Nature,  by  Z.  Allen,  New  York,  1852. 

'  Inorganic  bodies  are  wholly  independent  of  the  organic,  are  less  complex  ifl 
structure,  their  phenomena  are  more  simple,  and  the  laws  of  their  existence  more 
universal.  Thus,  the  bodies  oxygen  and  carbon  are  widely  diffused  thronghoat 
nature,  and  their  existence  is  wholly  independent  of  that  of  any  ether  bodies. 
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inorganic  bodies ;  they  have,  however,  a  new  set  of  phenomena, 
dependent  upon  the  vital  force ;  and  in  animals  we  have  another 
set  of  phenomena,  dependent  upon  the  existence  of  the  nervous 
system  and  intellectual  faculties ;  and  in  man  we  have  another  set 
of  phenomena,  dependent  upon  the  combination  of  the  intellectual 
and  moral  faculties. 

Inorganic  bodies,  with  their  properties,  form  the  necessary  con- 
ditions for  the  existence  of  plants  and  animals,  just  as  the  properties 
of  cohesion  and  gravitation  form  the  essential  conditions  for  the 
existence  of  the  universe,  in  its  present  arrangement ;  the  pheno- 
mena of  living  beings,  plants  and  animals,  are,  therefore,  more 
complicated  and  less  general  than  those  of  inorganic  inanimate 
bodies;  and  it  is  evident  that  to  understand  the  phenomena  of 
living  beings,  and  their  relations  with  the  universe,  we  must  com- 
prehend the  phenomena  and  relations  of  all  inorganic  bodies. 

The  relative  proportions  of  the  inorganic  elements  entering  into 
the  constitution  of  plants  and  animals,  correspond,  in  a  measure, 
to  the  relative  quantities  of  these  elements  in  the  exterior  world. 
Whilst  the  majority  of  the  sixty-two  simple  bodies,  with  their 
compounds,  exist  only  in  small  quantities,  and  enter  into  but  few 
combinations,  and  exert  but  little^  influence  upon  the  phenomena 
of  organized  bodies,  the  elements  composing  the  great  mass  of  our 
globe  are  the  very  elements  which  are  essential  to  the  formation  of 
the  structures  and  manifestation  of  the  forces  of  animated  beings. 

"Water,  which  covers  two-thirds  of  the  surface  of  our  globe, 
and  is  distributed  throughout  the  atmosphere  and  soil,  exists  in 
similar  proportions  in  the  structures  of  plants  and  animals.  We 
have  seen  that  water  is  the  great  medium  of  chemical  change  in 
the  inorganic  world — that  under  the  action  of  heat  and  gravita- 
tion, a  great  circulation  of  water  is  carried  on  through  the  atmo- 
sphere, and  over  the  surface  of  the  continents  and  islands,  which 
disintegrates  and  wears  down  the  solid  rocks,  dissolves  and  washes 
away  the  impurities  of  the  atmosphere  and  land.  An  analogous 
lesser  circulation  of  water,  whose  existence  depends  upon  the  great 
circulation  in  the  inorganic  world,  is  carried  on  unceasingly  through 
the  textures  of  plants  and  animals ;  and  water  in  the  organized 
world,  as  in  the  inorganic,  is  the  great  medium  of  change,  and  the 

PlAnts  and  anixn&lB  are  composed  in  large  measure  of  these  two  bodies,  in  com- 
bination with  bjdrogen  and  nitrogen.  Without  these  elements,  with  their  peculiar 
properties  and  arrangements,  plants  and  animals  ooald  not  exist. 
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great  agent  in  the  removal  of  disintegrated,  chemicallj  altered, 
offending  substances.  The  amount  of  water  required  annually  for 
the  circulation  through  the  textures,  the  distribution  of  the  nutri- 
tive materials,  and  the  removal  of  the  waste,  useless  products  of  the 
billion  inhabitants  of  the  earth,  is,  at  the  lowest  calculation,  1,500 
billion  pounds;  while  8,000  billion  pounds  are  required  for  the 
accomplishment  of  similar  offices  in  the  animal  kingdom ;  and  the 
vegetable  kingdom,  at  the  lowest  calculation,  requires  annually 
9,288,000,000,000,000  pounds,  or  4,644  billion  tons  of  water. 

Eight-ninths  of  all  the  water,  one-fifth  of  the  great  ocean  of 
gaseous  matter,  and  from  one-half  to  two-thirds  of  the  solid  crust 
of  our  globe,  are  composed  of  oxygen,  in  combination  with  hydro- 
gen, silicum,  aluminum,  calcium,  sodium,  potassium,  magnesium, 
iron,  and  carbon.  In  the  inorganic  world  oxygen  is  the  great 
purifier  of  earth,  air,  and  sea — the  great  element  of  combustion — 
the  great  element  of  chemical  change — which,  excited  by  the  forces 
of  the  sun,  works  unceasingly.  Oxygen  constitutes  from  two-thirds 
to  four-fifths  of  the  structures  of  plants  and  animals,  and  immense 
quantities  are  used  in  the  chemical  changes  of  the  elements  daring 
the  construction  and  disintegration  of  the  tissues  and  the  develop- 
ment of  the  forces ;  the  human  race  alone  annually  consumes  800 
billion  pounds  of  oxygen,  in  addition  to  the  1,822  billion  pounds 
contained  in  .the  water  circulating  annually  through  the  textures. 
The  oxygen  enters  into  combination  with  the  elements  of  the  food, 
and  of  the  tissues  and  organs — during  these  ceaseless  chemical 
changes  the  integrity  of  the  structures  and  the  individuality  of 
animals  are  preserved,  and  the  forces  which  work  their  machinery 
generated.  The  structures  of  plants  and  animals  are  composed 
chiefly  of  three  gases  and  one  solid ;  they  are  dependent,  however, 
upon  the  soil  for  certain  salts  of  lime,  soda,  potassa,  silica,  and  iron. 
These  salts,  although  existing  in  small  amount,  are  absolutely  ne- 
cessary for  the  existence  of  plants  and  animals;  every  soil  which 
does  not  contain  these  salts  in  an  available  form  for  plants  will 
not  support  the  higher  species  necessary  for  the  elaboration  from 
inorganic  matter,  of  compounds  necessary  for  the  structures,  and 
chemical  changes  and  development  of  the  forces  of  the  most  highly 
developed  animals.  The  absence  of  a  single  inorganic  constituent 
from  the  food  of  man  and  the  higher  animals^  will  be  attended  by 
derangement  of  the  structures,  aberration  of  the  forces,  and,  finally, 
death.    The  researches  of  chemists,  physiologists,  and  pathologists, 


KALABIAL  FBYSB.  247 

baye  shown  that  more  than  two-thirds  of  the  sixty-two  simple 
elements,  with  their  various  compounds,  so  far  from  entering  into 
the  constitution  of  plants  and  animals,  are  dangerous  poisons, 
capable,  in  the  smallest  quantities,  of  producing  death.  This  com- 
parison of  the  mineral  constituents  of  plants  and  animals  with  the 
constituents  of  the  crust  of  our  globe,  develops  such  a  close  corre- 
spondence that  the  conviction  is  forced  upon  us,  that  not  one  of  the 
essential  constituents  of  the  crust  of  our  globe  could  be  altered, 
either  in  quantity,  distribution,  or  chemical  relations,  without  the 
destruction  of  animals  and  vegetables.  What  would  have  been 
the  result  if  arsenic  had  been  as  widely  distributed  as  iron  ?  What 
would  have  been  the  result  if  the  chlorine  of  the  sea-water  and 
crust  of  our  globe  had  been  united  with  mercury  instead  of  with 
sodium  ?  Nor  is  this  all ;  the  very  scarcity  and  poisonous  proper- 
ties of  these  substances  have  exerted  great  influences  upon  the 
development  of  certain  arts  and  sciences. 

Whilst  inorganic  bodies  form  the  structures  of  plants  and  animals 
and  retain  all  their  physical  and  chemical  properties  and  relations, 
whilst  the  circulation  of  matter  in  the  organized  world  is  carried  on 
by  the  same  forces  as  in  the  exterior  inorganic  world,  and  whilst 
there  is  no  creation  of  matter  or  of  force  in  the  bodies  of  animated 
beings,  it  is,  nevertheless,  true  that  living  beings  have  a  new  set  of 
phenomena,  and  that  their  structures  and  phenomena  are  more 
complicated  and  less  general  than  those  of  inorganic  bodies. 

Without  entering  into  an  enumeration  of  all  the  distinctions  be- 
tween  inorganic  bodies  and  animated  beings,  it  may  be  stated  that 
inorganic  bodies  are  homogeneous  in  structure,  and  would  remain 
forever  at  rest  and  unchanged,  physically  and  chemically,  unless 
acted  upon  by  extraneous  forces,  and  in  inorganic  compounds  the 
biniary  arrangement  is  pursued;  whilst,  on  the  other  hand,  all 
vegetables,  from  the  simple  cell  to  the  most  highly  developed,  and 
all  animals,  from  the  simple  cell  animalcule  to  the  complicated 
organism  of  man,  have  arisen  from  cells,  and  are  composed  of  cells 
variously  developed  and  grouped,  so  as  to  form  organs,  and  systems 
of  organs,  and  apparatus,  capable  of  accomplishing  definite  results, 
when  moved  by  the  proper  chemical  and  physical  forces,  and  in 
organic  compounds,  four  bodies,  carbon,  hydrogen,  oxygen,  and 
nitrogen,  unite  in  varying  proportions,  forming  an  endless  series 
of  compounds. 

Amidst  the  unceasing  chemical  and  physical  changes  of  the  ma- 
terials of  organized  beings,  individuality  of  form  is  preserved  and 
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uaitj  of  action  maintained.  The  development  of  a  definite  form 
from  a  formless  mass,  and  the  preservation  of  that  form  amidst 
unceasing  chemical  and  physical  changes,  is  the  great  characteristic 
of  organized  beings. 

As  no  force  or  combination  of  forces  in  the  inorganic  world  can 
accomplish  the  development  of  a  form  from  a  formless  mass,  and 
the  preservation  of  that  form  amidst  unceasing  chemical  changes, 
the  human  mind,  reasoning  upon  the  axiom  that  every  effect  most 
have  a  cause,  refers  these  effects  to  a  special  cause,  called  the  vital 
force.  It  is  true  that  no  one  has  ever  seen  this  force.  We  know 
it  only  by  its  effects.  The  same  thing  is  true  of  all  forces.  No 
one  has  ever  seen  the  force  (the  cause  of  the  phenomena)  of  heat, 
light,  electricity,  or  magnetism.  We  do  not  observe  forces,  but  we 
infer  their  existence  from  their  effects.  The  conclusion,  then,  that 
animals  and  plants  are  endowed  with  a  force  which  inorganic  bodies 
do  not  possess  is  logical.  We  can  come  to  no  other  conclusion  if 
we  reason  in  accordance  with  the  structure  of  our  minds.  If  it  be 
true  that  the  human  mind  is  the  work,  and  even  the  reflection  of 
the  image  of  the  Creator,  who  is  himself  Truth,  we  are  confident 
that  whenever  our  minds  reason  in  rigid  accordance  with  all  the 
known  facts,  and  their  own  structure,  they  must  obtain  the  truth. 

In  this  view  of  the  relations  of  organized  and  inorganic  bodies, 
we  do  not  attribute  to  the  vital  force  any  power  to  produce  either 
chemical,  or  physical,  or  nervous  forces.  Its  power  is  limited  to  a 
direction  of  the  forces  of  matter,  so  that  a  form  is  developed  from 
formless  matter,  maintained,  and  definite  results  accomplished,  and 
unity  of  action  preserved.  All  the  movements  in  plants  and  ani- 
mals depend  ultimately  upon  the  chemical  changes  and  physical 
properties  of  their  elements,  and  upon  the  forces  of  the  sun.  With- 
out these  forces  the  vital  principle  can  accomplish  nothing. 

According  to  this  view  the  action  of  the  vital  principle,  like  that 
of  the  intelligence,  is  limited  to  a  guidance  and  direction  of  the 
forces  with  which  the  Creator  has  endowed  all  matter.  The  action 
of  the  vital  principle  upon  matter,  like  that  of  the  intelligence,  does 
not  consist  either  in  a  creation  of  matter,  or  in  a  direct  movement 
of  matter  independent  of  the  forces  of  matter,  but  in  the  mere 
guidance  and  application  of  the  forces  of  matter,  so  that  definite 
forms  are  developed  from  formless  matter,  and  definite  results 
accomplished. 

According  to  this  view  the  vital  principle  and  the  intelligence 
cannot  create  force  any  more  than  they  can  create  matter.    Their 
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influence  is  limited  to  an  excitement  and  application  of  the  forces 
of  matter.  We  judge  of  the  influence  of  one  just  as  we  judge  of 
the  influence  of  the  other.  The  complicated  machine  points  to 
the  existence  of  an  intelligence  distinct  from  matter,  which  has  so 
applied  the  forces  of  one  portion  of  matter  that  another  portion 
has  been  moulded  into  definite  shapes,  and  formed  into  definite 
apparatuses,  capable  of  accomplishing  definite  results,  when  acted 
upon  by  forces  generated  and  applied  in  the  right  manner.  We 
infer  the  existence  of  the  intellect  by  the  results  of  its  application 
of  the  forces  of  matter.  In  precisely  the  same  manner  do  we  infer 
the  existence  of  the  vital  principle. 

The  vital  principle  directs  the  forces  resulting  from  the  chemical 
changes  of  one  part  of  matter,  in  such  manner  that  surrounding 
matter  is  fashioned,  moulded  into  definite  forms  and  apparatuses, 
destined  to  accomplish  definite  results.  This  apparatus  cannot 
be  worked  by  the  vital  principle  independent  of  chemical  action, 
any  more  than  a  watch  will  run  or  any  machine  accomplish 
various  mechanical  eflFects  without  a  supply  of  exterior  force,  or  a 
steam-engine  accomplish  mechanical  effects  without  the  develop- 
ment of  force  by  the  chemical  changes  of  matter,  which  has  been 
elevated  into  a  state  of  force  (placed  in  a  state  capable  of  under- 
going chemical  change)  by  the  forces  of  the  sun. 

In  the  living  animals  the  forces  resulting  from  the  chemical 
changes  are  expended  under  the  direction  of  the  vital  principle  to 
accomplish : — 

1.  The  preparation  and  elevation  of  new  materials  into  the  place 
of  that  which  has  been  chemically  altered  during  the  development 
of  the  forces. 

2.  The  removal  of  the  products  of  the  chemical  changes,  which 
are  no  longer  fit  to  form  the  organized  structures,  and  are  no  longer 
capable  of  undergoing  the  changes  necessary  for  the  development 
of  the  forces. 

3.  The  working  of  the  apparatus  which  distributes  the  elements 
of  secretion,  and  excretion,  and  force,  expels  the  excretions  and 
moves  the  body. 

In  the  living  animal  the  rapidity  of  the  chemical  changes  which 
develop  the  forces  of  the  machinery,  depend,  first,  upon  the  supply 
and  distribution  of  materials  capable  of  entering  into  the  consti- 
tution of  the  organs,  tissues,  and  apparatus;  secondly,  upon  the 
supply  and  distribution  of  materials  capable  of  undergoing  chemical 
change  within  and  around  the  machinery,  and  thus  generate  the 
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forces  in  positions  advantageous  for  their  application ;  thirdly,  npoQ 
the  replacement  of  the  chemically  altered  matter  which  once  formed 
part  of  the  apparatus  (machinery)  by  new  matter;  fourthly,  upon 
the  removal  of  the  products  of  chemical  change,  which  derange 
chemical  action — first,  by  occupying  positions  in  the  apparatus 
which  should  be  occupied  by  matter  in  a  state  of  force,  and  not 
by  matter  which  has  lost  the  amount  of  force  originally  received 
from  the  sun;  secondly,  by  inducing  (|)iemical  changes  in  wroog 
positions  in  parts  of  the  organism  where  the  forces  resulting  from 
their  chemical  changes  cannot  be  applied ;  and,  thirdly,  by  a  direct 
poisonous  effect  upon  the  organs,  tissues,  and  apparatus,  especially 
upon  the  nervous  system,  which  keeps  up  a  communication  between 
all  parts  of  the  system,  and  controls,  in  a  great  measure,  the  distri- 
bution of  the  elements  of  nutrition  and  chemical  change,  by  con- 
trolling  the  action  of  the  respiratory  and  circulatory  apparatni 
The  supply  and  distribution  of  the  materials  of  nutrition  and  che- 
mical change  depend,  first,  upon  the  perfection  and  action  of  the 
vegetable  kingdom,  and,  secondly,  upon  the  perfection  and  action 
of  the  animal,  digestive,  circulatory,  and  respiratory  apparatus, 
related  and  co-ordinated  by  the  nervous  system. 

The  study  of  the  animal  kingdom  as  a  whole  demonstrates  that 
the  perfection  and  action  of  the  respiratory  and  circulatory  systems 
may  be  taken  as  an  index  of  not  only  the  physical  and  chemical 
changes  of  the  organized  fluids  and  solids,  but  also  of  the  develop- 
ment and  perfection  of  the  organs,  and  tissues,  and  apparatus,  and 
of  the  activity  and  intelligence  of  animals. 

The  action  of  the  respiratory  and  circulatory  apparatus,  the  co- 
ordination of  this  action  with  the  action  and  wants  of  the  muscular 
and  nervous  systems,  and  of  all  the  organs,  and  tissues,  and  ap- 
paratus, is  guided  by  the  nervous  system,  in  which  a  special  force 
is  generated — excited  and  guided  by  nervous  force,  but  not  carried 
on  by  nervous  force,  independent  of  chemical  change. 

Chemical  change  in  the  organs  and  apparatus,  and  chemical 
change  in  the  nervous  systems,  is  the  source  not  only  of  heat^  bat 
of  muscular  and  nervous  force,  and  of  all  the  forces  generated  in 
the  animal  economy. 

All  the  acts  called  vital,  and  nervous,  and  muscular,  by  many 
physiologists,  such  as  the  contraction  of  the  muscles,  and  the  trans- 
mission of  impressions  to  and  from  the  nervous  sensitive  centres 
along  the  nerves,  are  due  to  the  chemical  changes  of  those  ele- 
ments  which  have  been  separated  from  oxygen,  and  elevated  into 
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a  state  of  force  (capable  of  chemical  change)  by  the  forces  of  the 
BUD,  acting  throngh  special  organs  in  the  vegetable  kingdom.  There 
is  a  change  of  force  in  direction  and  mode  of  action,  but  there  is  no 
creation  of  force. 

The  generation  of  any  force — vital,  nervous,  chemical,  or  phy- 
sical, in  the  animal  economy,  independent  of  antecedent  force, 
would  destroy  the  great  law  upon  which  the  stability  of  the  uni- 
verse rests,  that  force  is  indestructible — would  destroy  the  great 
law  that  action  and  reaction  are  equal. 

The  vital  force  does  not  create  any  force,  however  feeble ;  but, 
like  the  intellect,  merely  employs  the  forces  with  which  the  Creator 
has  endowed  matter,  just  as  a  master-workman  employs  the  forces 
of  men  to  act  upon  matter  and  construct  an  edifice.  If  the  vital 
force  be  not  analogous  to  intelligence,  how  does  it  come  that  all 
the  organs  and  apparatus  are  developed  upon  a  definite  plan, 
adapted  by  structure  and  conformation  to  the  medium  in  which  the 
animal  lives,  and  to  all  the  physical  forces? 

The  difference  between  vegetables  and  animals,  and  between  the 
different  species  of  each  kingdom,  depends  not  upon  differences  of 
forces,  or  of  the  elements  of  their  structures,  but  upon  the  differ- 
ence of  the  development  of  the  apparatus  by  which  the  physical 
and  chemical  forces  are  applied.  Thus,  vegetables  are  fixed  to  the 
soil,  and  their  structures  are  all  arranged,  for  the  accomplishment 
of  a  definite  purpose — the  application  of  the  forces  of  the  sun  to 
the  grouping  of  the  atoms  of  inorganic  matter,  and  the  products  of 
the  disintegration  of  the  tissues  of  animals,  in  such  a  manner  that 
they  may  not  only  form  the  tissues  and  organs  of  plants  and  ani- 
mals, but  also  that  they  may  be  capable  of  undergoing  change,  and 
of  giving  back  the  same  amount  of  force  which  they  had  received 
from  the  sun. 

The  arrangement  of  the  atoms  of  the  structures  of  animals,  and 
the  forces  resulting  from  the  chemical  changes  of  these  atoms,  are 
resultants  of  the  forces  of  the  sun,  acting  through  special  organs  of 
plants,  and  guided  by  the  vital  force  of  plants,  so  as  to  overcome 
the  chemical  affinities  of  certain  elements,  separate  them,  place 
them  in  a  situation  where  they  can  again  undergo  chemical  change, 
and  give  out  the  force  originally  expended  by  the  sun  in  over- 
coming their  chemical  affinities. 

All  matter  upon  the  face  of  our  globe  tends  continually  to  come 
to  rest.  This  tendency  is  due  to  several  causes,  as  the  action  of 
gravity,  the  limited  amount  of  force  with  which  matter  is  endowed, 


252  OBSEEVATIOKS   OK 

and  the  continued  radiation  of  heat  into  space,  and  the  loss  of  the 
forces  of  the  elements  bj  radiation  daring  their  chemical  union. 
Without  a  continued  supply  of  force  all  motion  would  cease,  both 
in  the  inorganic  and  organic  worlds. 

The  great  force  which  moves  the  crude  sap  of  plants  from  tbe 
roots  to  the  leaves,  from  cell  to  cell,  in  opposition  to  tbe  force  of 
gravity,  is  endosmose,  which  is  itself  dependent  upon  cbemical 
actions,  and  the  varying  densities  of  the  contents  of  the  cells,  botk 
of  which  depend  ultimately  upon  the  forces  of  the  sun.  After  the 
inorganic  elements  and  moisture  have  been  supplied,  tbe  loxnri 
ance  and  perfection  of  plants  depend  upon  the  intensity  of  the 
forces  of  the  sun. 

The  truth  of  this  proposition  may  be  established  by  a  reference 
to  the  distribution  of  plants  upon  the  surface  of  our  globe,  and 
upon  mountains,  which  rise  to  a  great  height  in  tropical  countnea. 

Whilst  in  equinoctial  and  tropical  countries,  where  a  sufficient 
supply  of  moisture  combines  with  the  influence  of  heat  and  light, 
vegetation  appears  in  all  its  magnitude  and  glory ;  on  the  other 
hand,  in  polar  regions,  and  upon  the  summits  of  lofty  mountains, 
all  the  more  complicated  forms  of  vegetable  existence  disappear, 
and  lichens  and  microscopic  plants  take  the  place  of  tbe  majestie 
forests  and  impenetrable  jungle.  In  the  tropics  the  lowest  orders 
of  plants  are  comparatively  rare ;  whilst  in  the  polar  regions,  and 
upon  the  summits  of  mountains,  they  form  almost  the  entire  vege- 
tation. 

The  strength  and  activity  of  animals  depend  upon  the  develop- 
ment of  the  apparatus  by  which  the  elements  for  chemical  change 
are  distributed,  and  the  forces  resulting  from  these  chemical  changes 
applied,  and  a  free  communication  between  the  different  systems  of 
organs  kept  up.  The  development  of  the  apparatus  depends  upon 
the  directive  influence  of  the  vital  force. 

The  truth  of  these  propositions  may  be  clearly  demonstrated  by 
a  comparison  of  the  phenomena  and  anatomical  structures  of  tbe 
difierent  species,  genera,  orders,  and  classes  of  animals.  Thus,  the 
sluggish,  feeble,  cold-blooded  animal  is  such,  not  from  any  pecu- 
liarity of  the  elements  or  forces  of  its  structures,  but  from  tbe 
imperfect  development  of  the  structures  and  apparatus  by  which 
the  elements  of  chemical  change  are  distributed,  and  the  forces 
resulting  from  these  changes  applied.  The  forces  of  an  animal 
with  imperfectly  developed  lungs  and  circulatory  apparatus  are 
necessarily  feeble,  because  the  apparatus  for  the  introduction  and 
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distribution  of  the  great  agent  of  chemical  change  (oxygen)  are 
defective  in  their  action. 

In  the  animal,  as  in  the  plant,  and  as  in  the  universe,  there  is  no 
creation  of  force  independent  of  the  Creator.  The  geographical 
distribution  of  plants,  and  the  relations  of  animals  to  the  forces  of 
the  sun  (surrounding  temperature),  demonstrate  conclusively  this 
proposition.  The  independence  of  higher  animals  of  surrounding 
cold  (absence  of  heat  or  force)  is  due  solely  to  the  fact  that  they 
can  receive  and  distribute  rapidly  the  materials  necessary  for  the 
development  of  the  physical,  chemical,  and  nervous  forces.  As  the 
external  temperature  diminishes,  the  internal  chemical  changes  cor- 
respondingly increase.  If,  however,  the  external  heat  diminishes 
to  a  point  at  which  the  heat  lost  by  radiation  from  the  surface  of 
the  body  of  the  living  being  is  greater  than  that  developed  by 
the  greatest  possible  combustion,  the  warm-blooded  animal  will 
be  reduced  to  the  condition  of  a  sluggish  cold-blooded  animal,  and 
finally  lose  all  motion  and  life.  The  distinction,  then,  between  cold 
and  warm-blooded  animals,  drawn  from  their  temperature  and  cor- 
responding forces,  is  relative  and  not  absolute. 

As  far,  then,  as  the  knowledge  of  man  extends^  the  great  law  of  the 
indestructibility  o/force^  and  the  great  law  thai  action  and  reaction  are 
equal,  are  applicdble  to  all  phenomena^  inorganic  and  organic. 

Physical  and  chemical  forces  exist  independently  of  the  vital 
force ;  the  vital  force,  on  the  contrary,  cannot  exist  and  manifest 
its  peculiar  effects  without  matter  and  the  physical  and  chemical 
forces ;  the  acts  of  development,  nutrition,  secretion,  and  excretion, 
and  propagation,  which  are  peculiar  to  plants  and  animals,  are 
resultants  of  the  action  of  the  physical  and  chemical  forces  upon 
matter,  under  the  guidance  of  the  vital  force,  which  is  incorporated 
with  and  presides  over  every  molecule  of  living  organized  matter, 
and  directs  all  its  physical  and  chemical  changes,  so  that  amidst 
innumerable  and  unceasing  changes  the  individuality  of  every 
organ,  apparatus,  and  animal  is  preserved. 

As  the  germination  and  development  of  vegetables  and  animals,  and 
the  maintenance  of  their  life  actions,  depend  essentially  upon  the  proper- 
ties  of  matter,  upon  the  relations  of  matter  to  the  sun  and  fixed  stars, 
and  upon  the  correlation  of  the  vital^  chemical,  and  physical  forces,  it 
is  evident  that  the  study  of  complicated,  highly  developed  plants  and 
animals  involves  the  consideration  of  their  origin,  development,  structure, 
and  relations  to  exterior  bodies — involves  the  consideration  of  the  chemical 
and  physical  properties  of  the  elements,  and  combination  of  elements 
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entering  into  their  canstiiution^  and  the  relations  of  the  constituents  tf 
their  bodies  to  the  surrounding  medium — involves  the  consideration  qf 
the  relations  of  the  vital,  chemical,  and  physical  farces,  and  inteUeeluai 
and  moral  faculties — involves  the  consideration  of  the  relations  of  ani- 
mated beings  to  the  forces  and  arrangements  of  tlie  sun,  and  planets,  and 
fixed  stars. 

The  history  of  the  origin,  development,  and  distribution  of  plants 
and  animals,  as  revealed  by  the  records  upon  the  solid  rocks ;  the 
geographical  distribution  of  the  plants  upon  the  surface  of  our 
globe  at  the  present  time;  the  geographical  distribution  of  animals, 
and  the  relations  of  animated  existence  to  the  surrounding  medium 
and  external  forces  as  revealed  in  the  correspondence  of  the  internal 
structures  and  forces  with  the  arrangements  and  chemical  relations 
of  the  elements  and  the  rapidity  of  the  chemical  changes,  demon- 
strate that  the  most  simply  constructed  plants  and  animals  are  more 
widely  distributed  over  the  surface  of  our  globe,  and  the  conditions 
of  their  existence  more  general  and  less  complicated  than  the  more 
highly  developed  plants  and  animals ;  demonstrate  that  as  we  rise 
in  the  scale  of  animal  and  vegetable  existence,  the  phenomena  of 
life  become  more  complex  and  less  general,  and  the  conditions  of 
their  existence  more  complicated  and  restricted.^ 

'  The  tmth  of  these  propositions  may  be  iUnstrated  in  a  forcible  manner  bj  the 
relation  of  vegetable  and  animal  existence  to  the  distribntion  of  the  forces  of  the 
sun  upon  the  surface  of  our  globe.  Thns,  as  a  general  rule,  after  the  inorganic 
elements  and  moisture  have  been  supplied,  the  luxuriance  and  perfection  of  plants 
depend  upon  the  intensity  of  the  forces  of  the  sun.  The  more  complicated  and 
perfect  the  yegetable  structures,  the  closer  is  their  dependence  upon  the  proper  sup- 
ply and  balance  of  the  physical  forces.  The  converse  of  this  proposition  is  also 
true.  The  truth  of  these  propositions  may  be  established  by  references  to  the 
distribution  of  plants  upon  the  surface  of  our  globe,  and  upcn  mountains  which 
rise  to  a  great  height  in  tropical  countries.  Whilst,  in  equinoctial  countries,  where 
a  sufloient  supply  of  moisture  combines  with  the  influence  of  heat  and  light, 
Tegetation  appears  in  all  its  magnitude  and  glory ;  on  the  other  hand,  in  p<dar 
regions,  and  upon  the  summits  of  lofty  mountains,  lnU  the  more  complicated  fonas 
of  vegetable  existence  disappear,  and  lichens  and  microscopic  plants  take  the  place 
of  majestic  forests  and  impenetrable  jungles.  In  the  tropics  the  lowest  orders  of 
plants  are  comparatively  rare,  whilst  in  polar  regions  and  upon  the  summits  cf 
mountains  they  form  almost  the  entire  vegetation.  The  plants  which  first  fonn 
upon  barren  rooks,  and  lava  streams,  and  ooral  islands,  are  those  of  the  most 
simple  organization.  The  simply  organized  lichens  covering  the  bald-granite  rocln 
are  familiar  to  every  resident  of  a  primitive  region.  Along  the  sides  of  Etna, 
Ischia,  Vesuvius,  and  other  volcanoes,  lava  streams  are  seen  stretching  in  all 
directions,  which  have  flowed  down  like  rivers.  These  lava  streams  are  of  diifereot 
ages,  and  many  of  them  were  formed  within  the  memory  of  man.    An  investigatioa 


MALARIAL   FBVSB.  265 

An  ezamiDatioQ  of  the  origin,  development,  structure,  and 
relations  of  all  vegetables  and  animals,  commencing  with  the 

of  these  lava  streams  aflfords  an  opportunitj  of  determining  the  gradual  distribtition 
of  vegetables.  Some  are  stiU  naked,  others  have  onlj  a  few  plants  scattered  here 
and  there  in  hollows  and  orevioes,  and  in  others  the  decajing  plants  are  forming 
a  Boil.  According  to  the  observations  of  Prof.  J.  P.  Sohow,  the  plants  which  first 
settle  upon  the  naked  lava,  and  form  a  soil  for  the  more  complex,  are  especially 
those  lower  and  simply  organized  plants,  called  lichens.  Certain  suocolent  and 
fleshy  plants,  as  the  Indian  fig  (opuntia  vulgaris) ^  which  are  noarished  chiefly  by 
the  carbonic  acid  and  aqneons  vapor  of  the  open  air,  absorbed  by  the  stem  and 
leaves,  are  also  amongst  the  earliest  inhabitants  of  the  lava  streams.  G^logy  also 
teaches  that  the  lower  orders  of  plants  appeared  first  upon  our  globe. 

As  the  luxuriance  and  perfection  of  plants  depend  upon  the  temperature  of  the 
surrounding  medium,  and  the  intensity  of  the  forces  of  the  sun ;  so  also  the  per- 
fection of  the  nervous  system,  and  of  all  the  organs  and  apparatus,  and  the  activity 
and  inteUigence  of  animals,  correspond,  in  a  great  measure,  to  the  rapidity  of  the 
physical  and  chemical  changes  going  on  in  the  molecules  of  their  bodies,  and  to 
the  relations  of  the  physical,  and  chemical,  and  vital  forces,  and  to  the  temperature 
which  they  are  able  to  maintain,  regardless  of  that  of  the  surrounding  medium. 

A&  the  chemical  changes  become  feeble,  and  the  temperature  of  animals  descends 
and  becomes  dependent  upon  that  of  the  surrounding  medium,  they  become  more 
simple  in  their  organisation  and  mode  of  life,  the  conditions  of  their  existence 
become  less  restricted,  and  they  resemble  closely  the  simple  forms  of  vegetables, 
and  in  the  twilight  of  existence  we  can  scarcely  distinguish  between  the  lowest 
forms  of  plants  and  animals. 

If  we  examine  the  relations  of  the  physical  and  chemical  agents  to  the  animal 
kingdom,  we  will  find  that  the  most  simply  constructed  animals,  many  of  which 
are  devoid  of  a  nervous  system  and  special  organs  of  sense,  as  the  infusoria,  are, 
as  in  the  case  of  the  simply  organized  plants,  the  most  widely  distributed  over  the 
face  of  our  globe,  and  are  at  the  same  time  far  less  dependent  for  their  existence 
upon  the  temperature  of  the  surrounding  medium. 

Infusoria  occur  in  immense  numbers  in  every  situation :  in  stagnant  pools,  in 
marshes,  in  mud  of  rivers,  in  peat  earth,  twenty  feet  below  the  surface ;  in  the 
structures  and  fluids  of  living  animals  and  vegetables,  in  putrefying  organic  matter, 
in  the  bed  and  waters  of  the  ocean,  in  snow,  in  ice,  and  in  boiling  springs. 

Sir  John  Ross,  in  the  year  1840,  picked  up  some  brash  ice  of  a  brown  yellow 
color  in  the  Arotio  regions,  not  far  from  Mount  Erebus,  which  was  supposed  to  con- 
tain aluminous  matter,  ejected  in  fine  ashes  from  the  volcano.  Specimens  were 
brought  home  in  sealed  glass  vessels,  and  forwarded  to  M.  Ehrenbeig. 

This  microscopist  found  the  coloring  matter  to  consist  of  myriads  of  infusoria, 
almost  the  whole  of  which  reached  Berlin  in  1844,  in  a  living  state.  Here  we  see 
that  these  microscopical  animals,  after  having  been  frozen  and  thawed  out,  lived 
without  food  for  four  years.  Certain  species  of  these  animalcules  have  been  found 
living  and  propagating  in  boiling  springs,  and  some  of  them  have  been  observed  to 
recover  after  drying  in  vacuo  along  with  chloride  of  calcium  and  sulphuric  acid  for 
twenty-eight  days,  and  after  exposure  to  a  heat  of  2480.  The  infusorial  animals 
were  created  at  an  early  geologic  period,  and  a  large  number  of  the  fossil  species, 
which  compose  the  polirschifer  and  semi-opal  of  Bilin,  are  found  at  the  present 
time  living  and  propagating  in  the  seas  and  oceans.    The  infusoria  form  a  chain 
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simplest,  and  ending  with  the  most  complicated,  leads  ns  to  the 
summit  of  the  pyramid  upon  which  stands  man — governed  by  all 
the  astronomical  and  chemical  and  physical  laws  of  inorganic 
bodies,  and  comprehending  within  himself  all  organic  nature — 
arising  in  common  with  plants  and  animals,  from  the  organic  oellf 
and  like  them,  passing  through  various  stages  of  development — 
endowed  in  common  with  all  vegetables  and  animals,  with  vital 
force — possessing  in  common  with  ^all  animals,  and  in  contradis- 
tinction to  vegetables,  a  nervous  system  endowed  with  special  sen- 
sibilities, relating  the  intellectual  faculties  to  the  exterior  world, 
and  relating  the  various  organs  and  apparatus  to  each  other,  in 
such  a  manner  that,  amidst  an  innumerable  number  of  complex 
actions,  unity  and  harmony  result — an  organism  composed  of  in- 
organic elements,  prepared  and  grouped  into  definite  compounds 

oonneoting  the  organic  life  of  distant  ages  of  the  earth,  and  demonstrating  oonels- 
sivelj  that  the  distribution  of  animals,  and  the  power  to  survive  phTsical  changes, 
depends  upon  their  development. 

The  simpler  the  structures,  the  feebler  the  vital,  nervous,  and  physical  forces, 
the  less  complicated  the  conditions  of  existence.  The  gelatinous  medus»  (geUj 
fishes)  occur  in  such  vast  numbers  in  the  cold  Greenland  sea,  that  they  impart  an 
olive  green  color  to  the  sea,  rendering  the  water  dark  and  opaque,  in  oompariaon 
with  the  ordinary  cerulean  hue.  Cold-blooded  vertebrate  animals,  although  more 
highly  organized  than  invertebrate  animals,  still  show  remarkable  powers  of 
enduring  extremes  of  heat  and  cold  without  death.  Fish  may  be  frozen  and  again 
thawed  out  without  a  destruction  of  life.  The  rapidity  with  which  the  absence 
of  heat  is  attended  with  loss  of  sensibility  and  death,  is  directly  proportional  to 
the  development  and  perfection  of  vertebrate  animals. 

The  relations  between  the  physical,  chemical,  and  vital  forces  are  strikingly 
exhibited  in  certain  cold  and  warm-blooded  animals,  which  become  torpid  or 
hybemate  during  the  winter  season.  In  this  state  all  the  chemical  and  physical 
actions  are  of  the  most  sluggish  character.  The  heart  scarcely  beats,  the  frequency 
and  force  of  the  action  of  the  heart  and  flow  of  the  circulation  is  greatly  diminished 
if  not  entirely  stopped.  The  amount  of  carbonic  acid  thrown  off  from  the  lungs  is 
greatly  diminished,  and  all  the  chemical  and  physical  changes  of  the  elements  of 
the  tissues,  and  fluids,  and  organs  of  these  animals  are  retarded.  If  the  tempera- 
ture of  a  warm-blooded  animal  be  reduced,  in  like  manner  all  its  physical,  chemical, 
and  vital  actions  will  be  depressed,  and  the  active  animal  will  be  reduced  to  the 
condition  of  a  sluggish  cold-blooded  animal,  and  death  wiU  rapidly  ensue.  Tfaars 
is,  however,  this  great  difference  between  the  cold  and  warm-blooded  animal — the 
conditions  of  the  existence  of  the  latter  are  far  more  restricted  than  those  of  tbe 
former.  The  chemical  changes  of  the  cold-blooded  animal  are  slow,  and  it  ess 
exist  without  food  for  weeks  and  months,  whilst  a  few  days'  starvation  is  fatal  to 
the  warm-blooded  animal.  These  facts  demonstrate  conclusively  that  the  condi- 
tions and  phenomena  of  life  are  complicated  and  restricted,  in  exact  accordance 
with  the  development  and  perfection  of  the  organs  and  tissues  of  animals,  and  the 
rapidity  of  the  chemical  and  physical  changes  of  the  molecules  of  their  bodies. 
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in  the  vegetable  kingdom,  by  the  combined  actions  of  the  vital 
principle,  and  the  physical  and  chemical  forces  of  matter  and  the 
son ;  perfect  in  its  mechanical  stracture,  and  in  the  arrangement 
of  its  parts,  with  the  size  of  its  organs,  the  strength  of  its  muscles 
and  bones,  and  the  vigor  of  its  forces,  constructed  and  arranged 
with  exact  reference  to  the  force  of  gravity,  the  size  of  our  globe, 
and  its  relations  with  the  sun,  and  all  other  worlds  in  the  uni- 
verse— worked  by  forces,  always  the  resultants  of  the  chemical 
changes  of  those  substances  which,  in  the  vegetable  kingdom,  have 
been  elevated  into  a  state  of  force,  by  the  action  of  the  sun  upon 
matter  in  the  vegetable  laboratory — worked  by  forces  to  which 
the  great  laws  of  mechanics  apply — possessing  intellectual  facul- 
ties, capable  of  receiving  impressions  from  the  motions  of  exterior 
bodies,  and  of  exciting  the  forces  by  which  they  are  surrounded,  and 
directing  them  so  as  to  act  upon  exterior  matter,  and  overcome  all 
the  barriers  and  obstacles  of  nature,  not  by  a  suspension  or  altera- 
tion of  her  laws,  but  by  peculiar  applications  of  those  forces  and 
laws — endowed  with  moral  faculties  which  distinguish  him  from 
every  other  form  of  matter,  and  every  other  being  upon  our  globe — 
revolving  with  the  earth  and  planets  around  the  sun,  and  with  the 
whole  system,  moving  through  the  great  ocean  of  space,  around  a 
distant  unknown  centre — with  an  existence  like  that  of  plants 
and  animals  dependent  upon  the  length  of  the  day  and  of  the  year, 
and  of  the  seasons,  which  are  dependent  upon  the  adjustments 
of  the  solar  system ;  dependent  upon  the  constitution  of  terrestrial 
bodies,  and  their  relations  with  celestial  bodies. 

Man^  then^  is  a  type  of  the  universe. 

If  a  single  one  of  the  nice  adjustments  and  relations  of  the  com- 
ponent members  of  the  solar  system  were  materially  altered,  or 
even  if  the  relations  of  the  solar  system  with  the  exterior  universe 
were  materially  altered,  derangement  of  the  structures,  and  final 
destruction  of  the  human  race  must  follow. 

To  understand  the  phenomena  of  man  in  health  and  in  disease^  and 
his  relations  to  the  universf*,  we  must  comprehend  the  phenomena  and 
mutual  relations  of  all  animate  and  inanimate  bodies^  terrestrial  and 
celestial. 
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CHAPTER  II. 

THE  XXTENT,  OBJECTS,  AND  IMPEBFBOTIONB  OF  PATHOLOGICAL 

INVSSnaATIONS. 

In  the  preceding  chapter  we  endeavored  to  sketch  the  general 
relations  of  man  to  the  exterior  universe,  and  demonstrate  the 
extent  and  conaplexitj  of  his  phenomena. 

If  man  be  related  to  celestial  and  terrestrial  bodies — if  the  ex- 
istence of  man  be  dependent  upon  the  adjustments  of  the  solar 
system,  the  seasons,'  the  climate,  the  action  of  the  vegetable  king- 
dom, the  soil,  and  upon  the  great  circulation  of  matter,  kept  up  by 
the  forces  of  the  san — if  the  derangement  of  only  one  link  in  this 
complicated  chain  of  phenomena  would  result  in  the  destruction  of 
the  human  race — if  the  phenomena  of  man  in  health  be  thus  com- 
plicated, how  much  more  complicated  must  be  the  phenomena  of 
disease,  when  the  constitution  of  the  complex  solids  and  fluids  of 
man  may  be  altered  in  many  ways,  and  the  relations  between  the 
physical,  chemical,  vital,  and  nervous  forces,  and  intellectual  and 
moral  faculties  may  be  correspondingly  deranged. 

In  view  of  the  immensity  and  complexity  of  physiological  and 
pathological  phenomena ;  in  view  of  the  fact,  that  no  single  man, 
even  during  a  long  lifetime,  is  capable  of  investigating  thoroughly 
the  phenomena  presented  by  only  one  disease,  the  investigator 
should  always  state  clearly  his  views  of  the  extent  and  bearing  of 
physiological  and  pathological  phenomena,  and  define  the  scope 
and  bounds,  and  methods  of  his  investigations,  and  candidly  ac- 
knowledge their  omissions  and  imperfections. 

We  will  now  proceed,  in  a  condensed  and  brief  manner,  to  point 
out  the  sources  of  disease. 

1.  Astronomical  changes  are  attended  by  corresponding  changes 
in  the  phenomena  of  man.  The  changes  of  the  day,  and  month, 
and  year,  and  seasons  are  attended  by  corresponding  changes  in 
the  constitution  and  phenomena  of  roan.  Not  only  would  derange- 
ment of  the  adjustments  of  the  solar  system  be  attended  by  corre- 
sponding derangements  in  the  little  world  of  man,  but  his  diseases, 
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arising  from  whatever  caase  or  causes,  must  be  inflaenced  by  these 
changes.  As  the  sun  with  his  attendant  planets  are  progressing  con- 
tinuously through  space,  it  is  not  unreasonable  to  suppose  that  the 
phenomena  of  man  might  be  modified  by  the  properties  and  forces 
of  the  regions  of  space  through  which  the  solar  system  travels. 
That  a  resisting  medium  does  exist  in  space,  to  which  the  trans- 
mission of  luminous  and  thermic  vibrations  may  be  referred,  has 
been  conclusively  demonstrated  by  astronomers  in  the  case  of 
Encke's  comet.  What  the  matter  is  composing  this  resisting  me- 
dium, and  whether  this  matter  is  uniform,  or  varies  with  the  dif- 
ferent regions  of  space,  and  whether  it  exerts  any  influence  upon 
the  phenomena  of  man,  are  questions  worthy  of  a  solution. 

Geology  teaches  that  the  climate  of  this  earth  has  been  altered 
during  different  periods  of  past  times,  and  that  causes  have  in  past 
times  destroyed  whole  races  of  plants  and  animals.  Whether  these 
causes  were  astronomical  or  terrestrial,  it  is  nevertheless  true  that 
similar  causes  may  be  the  sources  of  disease. 

2.  The  surrounding  medium  may  be  physically  and  chemically 
altered,  either  by  an  excess  or  deficiency  of  its  ordinary  ingredi- 
ents, or  by  an  excess  or  deficiency  of  the  forces  by  which  it  is  cir- 
culated. 

Whilst  it  is  true  that  the  amount  of  force  annually  received  by  the 
earth  from  the  sun  is  a  fixed  quantity,  it  is  nevertheless  true  that, 
owing  to  the  peculiar  constitution  of  the  atmosphere,  the  nice  adjust- 
ment of  its  forces  (the  ease  with  which  one  mode  of  force  may  be 
converted  into  another,  as  heat  into  electricity,  and  vice  versa),  its 
relations  to  moisture,  its  relation  to  the  distribution  of  the  forces  of 
the  sun,  and  its  relations  to  the  distribution  of  the  solid  and  fluid 
masses  of  the  earth ;  the  climate  is  subject  to  variations  which  can* 
not  be  predicted,  and  are  not  uniform.  Corresponding  disturbances 
are  produced  in  the  phenomena  of  man.  The  truth  of  this  propo- 
sition is  conclusively  demonstrated  by  the  relations  of  certain  dis- 
eases, as  pleurisy  and  pneumonia,  to  the  weather.  And  even  when 
diseases  are  not  directly  produced  by  the  disturbances  of  the  struc- 
ture and  forces  of  the  surrounding  medium,  it  is  nevertheless  true 
that  the  course  and  phenomena  of  disease  are  modified,  to  a  great 
extent,  by  meteorological  phenomena.  The  value  of  the  determina- 
tion of  these  relations  in  the  investigation  of  the  origin,  progress 
and  treatment  of  disease,  cannot  be  over-estimated. 

3.  As  the  compounds  composing  the  body  of  man  have  all  been 
formed  by  the  vegetable  kingdom,  from  the  inorganic  elements,  it 
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follows  that  any  deficiency  of  the  necessary  elements  of  the  soil 
would  be  attended  by  deficiencies  in  the  constitution  and  by  com- 
position of  the  food,  elaborated  by  the  vegetable  kingdom,  and  by 
corresponding  disturbances  of  the  constitution  and  phenomena  of 
man.  Corresponding  changes  in  the  constitution  and  phenomena 
of  plants  may  be  induced  by  meteorological  phenomena.  Heoce, 
in  the  investigation  of  the  origin  and  phenomena  of  disease,  it  is 
necessary  to  determine  the  chemical  and  physical  constitution  of 
the  soil,  and  its  relations  to  the  vegetable  kingdom. 

4.  The  salts  of  the  blood,  which  are  absolutely  necessary  for  its 
healthy  constitution,  are  obtained  in  part  from  the  water  daily 
introduced  into  the  system.  These  salts  may  exist  in  deficiency 
or  excess;  and  other  abnormal  noxious,  saline  and  organic  matters 
may  exist  in  the  water.  Each  of  these  causes  may  be  a  source  of 
disease.  Hence  the  necessity  in  pathological  investigations  of  a 
careful  examination  of  the  water. 

5.  Any  one  of  the  normal  constituents  of  the  body  of  man  may 
be  deranged,  and  occupy  different  relations  to  each  one  of  the  other 
constituents.  As  these  constituents  are  numerous,  the  resulting 
derangements  may  be  correspondingly  numerous.  The  forms  of 
this  class  of  diseases  may  be  as  numerous  as  the  different  positions 
which  the  elements  may  be  made  to  assume  towards  each  other. 

6.  Any  one  of  the  elements  of  his  body  may  be  in  excess  or  de- 
ficiency, and  the  diseases  may  be  as  numerous  as  the  elements 
themselves,  and  at  the  same  time,  totally  different  from  the  dis- 
eases arising  from  an  alteration  in  the  relative  position  of  the  ele- 
ments. 

7.  Foreign  morbific  agents  may  be  introduced  into  the  fluids 
and  solids,  which  will  excite  abnormal  changes  in  the  solids  and 
fluids.  The  generation  of  these  morbific  agents  will  depend,  in 
great  measure,  upon  the  relations  of  climate  and  soil,  and  water 
and  organic  matter,  and  the  forces  of  the  sun.  The  number  of  dis- 
eases of  this  class  will  correspond  to  the  number  of  distinct  mor- 
bific agents. 

Combinations  of  these  morbific  agents  may  produce  still  more 
numerous  and  complicated  diseases. 

8.  As  the  matter  composing  the  human  body  is  fashioned  into 
definite  organs  and  tissues  destined  to  accomplish  definite  results, 
and  combined  into  apparatuses,  definitely  related  to  each  other, 
it  is  evident  that  the  disturbance  of  the  mutual  relations  of  any  one 
of  these  organs  and  tissues  and  apparatus  must,  to  a  greater  or 
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lesser  extent,  prod  ace  corresponding  disturbances  in  the  component 
members  of  the  human  organism. 

9.  The  Creator  has  associated  the  vital  force  with  a  definite  con- 
stitution of  matter.  Whatever  interferes  with  this  constitution, 
interferes  with  the  action  of  the  vital  force.  Whatever  interferes 
-with  the  vital  force,  necessarily  disturbs  its  relations  with  the  phy- 
sical, chemical,  and  nervous  forces.  If  the  balance  of  the  forces, 
their  correlation  be  disturbed,  the  chemical  actions  between  the 
elements  may  not  only  be  deranged  in  kind,  but  also  in  degree, 
and  the  generation  of  the  physical  forces  which  work  the  machinery, 
and  the  manifestation  of  the  nervous,  intellectual  and  moral  pheno- 
mena, correspondingly  altered. 

10.  The  development  and  structure  of  the  vegetable  kingdom — 
the  development  and  structure  and  actions  of  the  most  simply  con- 
structed animals — the  appearance  of  the  nervous  system  in  the 
animal  kingdom,  and  in  the  foetus  of  the  higher  animals,  subse- 
quently to  the  grouping  of  the  atoms  of  formless  matter  into  defi^ 
nite  forms  and  apparatuses — the  formation  of  the  digestive  and 
circulatory  apparatus,  before  the  formation  of  nervous  cells  and 
nervous  systems,  demonstrate  unequivocally,  conclusively,  and 
absolutely,  that  development,  nutrition,  and  the  direction  of  the 
forces  of  matter  to  the  fashioning  of  another  part  are  under  the 
guidance  of  the  vital  principle — demonstrate  unequivocally,  con- 
clusively and  absolutely,  that  the  nervous  system  is  itself  developed 
and  its  perfection  maintained  under  the  guidance  of  the  vital  prin- 
ciple. Hence  disease^  may  arise  independently  of  the  nervous 
system.  Hence  we  may  have  chemical  and  physical  changes  of 
the  elements  of  all  the  organs  and  systems  of  organs,  incompatible 
with  the  existence  of  the  vital  force  in  that  altered  matter. 

Whilst  we  admit  these  propositions,  we  must  at  the  same  time 
bear  in  mind  the  true  offices  of  the  nervous  system.  The  nervous 
system  is  the  last  and  best  work  of  the  forces  of  matter  directed  by 
the  vital  force,  and  is  destined  to  form  the  medium  of  communica- 
tion between  the  intellectual  faculties  and  the  exterior  world ;  and 
is  destined  to  connect  together  and  influence  the  various  organs  and 
apparatuses ;  and  is  destined  to  regulate  secretion  and  excretion, 
and  the  consequent  development  of  force;  and  is  destined  to  excite 
and  control  the  actions  of  the  dynamic  muscular  apparatus,  not  by 
the  possession  and  emission  of  a  peculiar  force  generated  de  novo, 
but  rather  by  a  modification  of  physical  force  generated  by  the 
mutual  chemical  reactions  of  the  blood  and  nervous  systems. 
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That  the  nervoas  force  is  not  capable  of  itself  of  carrying  on  tbe 
acts  of  nutrition,  secretion  and  excretion,  is  conclasivelj  demon- 
strated by  the  fact  that  plants,  and  the  simply  constructed  animals, 
which  are  devoid  of  a  nervous  system,  are  capable  of  carrying  on 
the  offices  of  generation,  development,  digestion,  assimilation,  nutri- 
tion, secretion,  excretion,  and  of  preserving  a  definite  form  amidst 
unceasing  chemical  changes.  Many  of  the  simply  organized  ani- 
mals, although  without  a  nervous  system,  still  possess  sensation 
and  voluntary  motion.  The  nervous  system  appears  only  when  the 
parts  of  the  machinery  are  complicated,  and  need  special  means 
of  communication. 

The  development  and  perfection  of  the  nervous  system  corre- 
spond exactly  to  the  development,  perfection  and  complication  of 
the  organs  and  apparatus.  This  fact  is  true  of  the  animal  kingdom, 
in  its  successive  degrees  of  development,  and  also  of  the  successive 
stages  of  the  development  of  the  solids  and  fluids  of  each  individaal 
highly  organized  animal.  Physical  and  chemical  actions  take  place 
in  a  similar  manner  in  all  animals,  simple  or  complex ;  they  differ 
only  in  intensity.  The  higher  the  animal,  the  more  complicated 
its  parts,  the  more  rapid  the  chemical  changes,  and  consequent 
generation  of  the  forces,  and  the  greater  is  the  necessity  for  some 
special  apparatus  which  will  bring  all  the  complex  organs  and 
apparatus  and  actions  into  harmonious  relation. 

Unless  the  actions  of  difierent  organs  can  be  telegraphed  (so  to 
speak)  to  each  other,  confusion  in  a  complicated  organism  will 
necessarily  result.  Thus,  if  the  amount  of  l^od  circulating  through 
any  organ  and  the  chemical  actions  are  too  great,  how  can  they  be 
regulated  without  some  medium  of  communication,  and  some  means 
of  regulating  the  chemical  and  physical  actions. 

The  observations  and  experiments  of  Rufus  Ephesus,*  Galen,' 
Piccolhomini,'  Biolan,^  Plempius,*  Wills,®  Chirac,  Winslow,  Bohn/ 
Duverney,  Vieussens,'  Schrader,  Valsalva,  Morgagni,  Baglivi,  Con- 

1  Appellationes,  Part.  Hum.  Corp.  Gr»o6.  Parisiis,  1554^  p.  32. 
'  Oaleni  Opera.  YenetliB,  apad  Juntas,  1576,  de  Hippoor.  et  Flat.  deoretiiB,  lib. 
11.  cap.  yi.  p.  238. 

*  Aziatomics  Prffileotiones  Archang.  Piocolhominl,  Romae,  1586. 
^  Opera  Anatomioa.  Lntetls  ParlBiorum,  1649. 

'  Fandamenta  Medioin».  Loyanii,  1644. 

*  opera  Omnia,  edente  Balsio.  1682,  torn.  1.    Nenronun  Desoriptio. 
f  Circalns  Anatom.  FhTsiol.  Lipsiae,  1697. 

*  Treatise  on  the  Heart,  Toulouse,  1715. 
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ter,  Berger,'  Ens  Sinac,  Huermann,  Haller,*  Brunn,'  Molinelli, 
Petit,*  Fontana,*  Cruikshank,  Haighton,  Meyer,  Bichat,*  Dupuy- 
tren,  Bamas,^  Bainville,  Provincal,'  Vesalius,  Columbus  Eiolau,' 
Bidloo,**'  Muralto,  Chirac,  Courten,  Drelincourt,"  Martin,"  Emmet, 
Portal,  Prochaska,**  Winslow,**  Le  Gallois,"*  Philip,  Lobstein," 
Peid,"  Krimer,  Arnemann,  Longet,'*  Brodie,'^  Chossat,"**  McCart- 
ney," Nasae,"  Bernard,'^  Hall,**  Brown-S&juard,"  and  others,  have 
demonstrated  that  to  the  nervous  system  is  delegated  this  property 
of  regulating  the  action  of  the  organs  and  apparatus,  and  thus 
regulating  the  amount  of  oxygen  and  blood  supplied  to  the  organs 
and  tissues  and  apparatus. 

The  blood  supplying  the  nutritive  elements  of  the  tissues  and 
organs,  and  the  materials  for  the  secretions  and  development  of  the 

>  Fhysiologia  Medica,  Francofarti,  1737. 

'  M6moire8  snr  lea  parties  sensibles  et  irritables,  torn.  i. 

'  Commentarii  de  rebus  in  Soient.  Nat.  eV Medic.  LipsisB,  torn.  iv. 

4  M^moires  de  TAcad^mie  des  Sciences,  an.  1727. 

*  Traits  snr  le  Venin  de  la  Vip%re. 

*  Becherch.  Phjrs.  snr  la  Vie  et  la  Mort,  Ins^rd  dans  la  Biblioth.  MMic,  torn, 
zvii.  p.  1.  Phjsiologioal  Researches  on  Life  and  Death,  bjr  Xavier  Bichat,  trans. 
bj  F.  Gold,  London. 

^  Jonmal  G^n^ral  de  M6deoine,  par  M.  86diUot,  torn,  zzziii. 

'  Bulletin  des  Sciences  MMioales. 

'  Encheididinm  Anatom.    Parisiis,  1658.    Opera  Anatomi. 

^  Bxeroitatlones  Anatom.  Chirnrg.    Lugd.  Batav.,  1708. 

■I  Experimenta  Anatom.    Lugd.  Batav.,  1681. 

■>  Essais  et  Obserr.  de  M6declne  de  la  Soci6t6  d'Edimbourg.  Paris,  1742. 

^  Opera  Minora.  Vlennie,  1800,  tom.  ii. 

^  Exposition  Anatom.  Tralt6  des  Nerfs. 

'*  Experiments  on  the  Principle  of  Life,  and  Particularly  on  the  Principle  of  the 
Motions  of  the  Heart,  and  the  Seat  of  this  Principle,  bj  M.  Le  Gallois.  Translated 
hy  N.  C.  and  J.  G.  Nancrede,  Philadelphia,  1813. 

^  Structure,  Functions  and  Diseases  of  the  Human  Sympathetic  Nerve,  hy  John 
Fred.  Lobstein.    Translated  by  Joseph  Panooast,  M.  D.,  Philad.,  1831. 

"  "  An  Experimental  Investigation  into  the  Functions  of  the  Eighth  Pair  of 
Nervee,"  by  John  Reid,  M.  D.    Edinburgh  Medical  and  Surgical  Journal,  1838. 

>«  Traits  de  Physiologie,  Paris,  1850,  t.  ii. 

»  Medico-Chirurg.  Trans.,  1837,  vol.  xx.  p.  132. 

»  Mdm.  BUT  Plnfluence  du  syst.  nerv.  sur  la  chal.  anim.  Thtee  de  Paris,  No.  126, 
1820. 

*'  Treatise  on  Inflammation,  1838,  p.  13. 

^  UnteTSUohnngen  sur  Physiol,  nnd  Pathol.,  1839,  vii. 

»  Gas.  MMic.  de  Paris,  vol.  vii.  No.  14. 

**  Phil.  Trans.,  1833.  On  the  Diseases  and  Derangements  of  the  Nervous  Sys- 
tem, by  Marshall  Hall,  M.  D.,  London,  1841. 

^  Experimental  Researches  applied  to  Physiology  and  Pathology,  by  E.  Brown- 
S^uard,  New  York,  1853. 


264  OBSERVATIONS   ON 

forces,  and  oxygen  being  the  active  agent  in  all  the  chemical  ac- 
tions of  the  bodies,  it  is  evident  that  whatever  disturbs  the  consti- 
tution of  the  nervous  system,  necessarily  disturbs  the  functions  of 
the  apparatus  and  organs,  and  produces  corresponding  alterations 
in  their  secretions  and  excretions. 

As  the  integrity  of  the  nervous  system  depends  upon  the  in- 
tegrity of  the  blood,  in  like  manner  whatever  alters  the  constita- 
tion  of  that  fluid  will  produce  aberrated  action  in  the  nervoas 
system,  and  in  turn,  this  disturbance  may  extend  itself  indefinitely. 

Disease,  then,  whether  arising  in  the  organs,  or  in  the  blood,  or 
originally  in  the  nervous  system,  will  always  be  attended  by  aber- 
rated nervous  action.  The  most  prominent  symptoms  of  disea^ 
will  be  manifested  by  the  nervous  system. 

The  value  of  the  phenomena  manifested  by  the  nervous  system 
during  febrile  diseases,  has  been  recognized  by  no  one  more  fullj 
than  Professor  Henry  F.  Campbell,'  M.  D.,  in  his  able  and  elaborate 
classification  of  fever  by  the  nervous  phenomena. 

In  all  our  investigations  into  the  causes  and  effects  of  disease,  we 
should  always  remember  the  distinction  between  the  offices  and 
phenomena  of  the  two  systems  of  nerves,  the  cerebrospinal  and 
sympathetic. 

Long  before  Haller,  the  intellectual  functions,  sensation,  and 
voluntary  motions,  had  been  distinguished  from  those  which  are 
exercised  without  our  knowledge,  and  over  which  our  will  has  no 
command,  such  as  circulation,  nutrition,  and  secretion.  The  former 
were  distinguished  under  the  name  of  external  animal  functions, 
and  the  latter  under  the  name  of  internal  natural  functions,  and 
both  orders  of  functions  were  known  to  be  equally  under  the  con- 
trol of  the  nervous  power.  Willis*  asserted  the  distinction  between 
the  nerves  destined  to  voluntary  motions  and  those  which  preside 
over  the  internal  natural  functions  which  are  independent  of  the 
will.  He  placed  the  origin  of  the  nerves  of  the  external  animal 
functions  in  the  cerebrum,  and  that  of  the  nerves  of  the  internal 
natural  functions  in  the  cerebellum,  and  contended  that  if  the 
motions  of  the  heart  as  well  as  the  other  vital  functions  do  not 

>  Report  on  the  Nervons  Sjatem  in  Febrile  Diseases,  and  the  classiflcaiion  of 
Fevers  by  the  Nervous  Sjstem,  by  Henry  Fraser  Campbell,  A.  M.,  M.  D.,  Professor 
of  Anatomy  in  the  Medical  College  of  Ckorgia,  at  Angnsta.  Transactions  of  the 
American  Medical  Association,  1858. 

'  Tho.  V^illis  opera  omnia,  edente  Ger.  Balsio.  Amstelodami,  1682.  Tom.  I  d« 
Cerebri  Anatome,  cap.  xv. 
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undergo  any  interniption,  it  ifi  because  tbe  action  of  the  cerebellum 
oontinaes  without  ceasing;  whilst  on  the  contrary  the  voluntary 
motions  require  repose,  because  the  action  of  the  brain  is  inter- 
mittent 

Boerhaave^  adopted  the  opinions  of  Willis,  and  in  the  action  of 
the  heart,  in  addition  to  nervous  action,  he  admits  two  other  causes 
of  its  motions,  and  their  harmony :  the  action  of  the  blood  of  the 
coronary  arteries  upon  the  fibres  of  the  heart,  and  of  the  venous 
blood  in  the  internal  surfaces  of  the  cavities  of  the  heart.  Becent 
experiments*  have  rendered  this  opinion  of  Boerhaave  more  than 
probable. 

In  1762,  Haller  published  his  experiments  upon  irritability, 
which  tended  to  establish  the  existence  of  an  internal  life  inde- 
pendent of  the  nervous  power,  and  demonstrated  that  the  cause  of 
animal  motion  resided  in  the  muscular  fibre  itself.  The  opinion  is 
now  gaining  ground  with  physiologists  that  the  contraction  of  the 
muscles  and  all  animal  motions  result  from  the  chemical  changes 
of  the  elements  of  the  muscles  and  blood.  Haller  admitted  that 
whilst  tbe  irritability  of  the  muscles  is  the  cause  of  all  animal 
motions,  it  cannot  produce  them  without  a  stimulus,  and  that  the 
nervous  power  is  the  natural  stimulus  of  all  those  which  are  sub- 
mitted to  the  will,  whilst  the  involuntary  muscles  acknowledge 
stimuli  of  various  sorts,  which  are  appropriate  to  their  functions, 
and  wholly  abstracted  from  the  nervous  power.  According  to 
Haller,  the  blood  is  the  natural  stimulus  of  the  irritability  of  the 
heart ;  and  alimentary  substances  the  natural  stimuli  of  the  intes- 
tinal canal :  and  the  motions  of  these  organs  are  not  submitted  to 
the  will  because  they  are  independent  of  the  nervous  power.  This 
theory  of  Haller,  although  imperfect,  and  in  some  respects  errone- 
ous, nevertheless  expressed  great  truths  which  are  now  being  de- 
monstrated. Carefbl  experiments  demonstrate  that  Haller  was  in 
error  when  he  asserted  the  independence  of  the  heart  and  the  intes- 
tines of  the  nervous  system ;  and  Prochaska,'  in  1784,  admitted  the 
nervous  power  as  one  of  the  conditions  necessary  to  the  manifesta- 
tion of  irritability,  and  accounted  for  the  fact  that  the  motions  of 
the  heart  were  not  stopped  by  the  entire  suppression  of  all  com- 
munication between  the  brain  and  the  heart,  by  the  abandonment 

■  Her.  Boerhaaye  Inst.  Medics,  $  409.  Vanswieten  in  AphoriamiB,  &o.  Lngdani 
'  BaUy.,  1745.    Tom.  ii. 

*  Brown-S^nard. 

*  Commentatio  de  Fanotionibus  SyBtematis  Neryosi,  1784. 

I  VOL.  xn.— 18 


266  OBSKRYATIOKS  OK 

of  the  then  generally  received  opinion  that  the  brain  was  the  centre 
and  only  source  of  the  nervous  power,  and  by  the  adoption  of  tbe 
opinion  that  the  nervous  power  is  produced  in  the  whole  extent  of 
the  nervous  system,  even  in  the  smallest  nerves,  and  that  it  can 
exist  independently  of  the  brain,  for  a  certain  time. 

Willis'  and  Yieussens'  acknowledged  the  general  relatioDS  of 
the  sympathetic  system  with  the  cerebro-spinal,  and  considered  tbe 
sympathetic  as  the  medium  by  which  the  sympathetic  relation  is 
rendered  so  remarkable  between  the  cerebrum  and  the  viscera  of 
the  middle  and  lower  parts  of  the  abdomen,  and  noticed  the  im- 
portant physiological  and  pathological  facts  that  not  only  do  the 
various  conditions  of  the  brain  affect  the  viscera,  but  the  afieciioos 
of  the  viscera  affect  the  brain  as  well  as  the  mind  itself. 

Tbe  observations  and  researches  of  Winslow,'  Qirardi/  FonUnV 
Jacobson,*  Lobstein,*  Eibes,^  Killian,'  Laumonier,'  Cloquet,  *®  Scarpa, 
Hasse,  and  others,  established  the  structure  and  distribution  aod 
communications  of  the  sympathetic  system  of  nerves,  and  laid 
the  foundations  for  the  philosophical  generalizations  of  tbe  phjao- 
logical  and  pathological  phenomena. 

Scarpa  demonstrated  by  actual  experiments,  that  the  sympathetie 
system  receives  nerves  from  all  parts  of  the  nervous  system,  the 
brain  and  spinal  marrow,  and  that  all  the  viscera  receive  nerTes 
composed  of  many  separate  filaments  from  different  sources. 

Wlirtzel  divided  all  the  ganglia  of  the  sympathetic  system  into 
three  orders,  the  cerebral,  spinal,  and  vegetative,  and  affirmed 
that  they  differed  essentially  from  each  other  in  their  structure,  and 
in  their  behavior  under  the  action  of  chemical  agents. 

Prochaska  distinguished  the  nerves  of  motion  from  those  of  sen- 
sation, and  affirmed  that  the  heart  cannot  contract  itself,  unless  the 
impression  of  the  stimulus  upon  its  cavities  is  transmitted  to  the 
ganglions  of  the  system  of  vegetative  life,  through  the  nerv^  of 

*  Nerromm  Desoriptio  et  Ubhs.  Cap.  xzri.  Opera  Omnia.    Oeservn,  1695,  tome  I 

*  Neurograpb.  UniTers.,  lib.  3  de  Nerris,  cap.  ▼. 

*  Exposition  Anatomiqne,  Traits  des  Nerfis. 

^  Journal  de  M^deoine,  Cbir.  et  Pbarm.,  par  Baober,  torn,  xciii. 
'  Aota  regis  Societatis  HafioienBls  Medics,  vol.  t.    Hafnis. 

*  Stmotare,  Functions,  and  Diseases  of  tbe  Sjmpatbetio  Ner^e,  by  J.  F.  lob- 
stein.    Trans,  by  J.  Panooast.    Pbila.,  1831. 

"*  Dictionnaire  des  Sciences  H^icales,  torn.  Iri. 

>  Anatomiscbe  Untersuobung  uber  das  Neunte  Himnenrenpaar,  Pestb,  1822. 

*  Journal  de  M6decine,  Cbimrgie  et  Pbarmaoie,  par  Baober,  torn.  zdii. 
'<>  Traitd  d'Anatomie  Descriptive,  torn.  ii. 
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sensation,  and  thence  reflected  to  the  fibres  of  the  heart,  through 
the  nerves  of  motion.  Whilst  admitting  the  connection  of  the 
sympathetic  system  with  the  action  of  the  heart,  he  is  confased 
and  uncertain  in  his  account  of  the  functions  of  the  ganglions, 
which  he  appeared  to  consider  as  knots  and  ligatures,  tight  enough 
to  intercept  all  communication  in  the  calm  and  quiet  state,  but  not 
sufficiently  tight  to  prevent  the  action  of  the  nervous  force,  gene- 
rated in  the  brain  during  the  agitation  of  the  passions.  He  asserted 
that  it  is  through  the  nerves  of  the  eighth  pair  that  the  effect  of 
the  passions  is  felt  upon  the  heart. 

In  common  with  "Winslow,  Wintrel,  Johnstone,  and  others,  Pro- 
chaska  believed  that  the  ganglia  of  the  sympathetic  system  were 
so  many  little  brains  capable  of  supplying  the  necessary  nervous 
force  to  the  viscera. 

Bichat  acknowledged  an  animal  and  organic  life  distinct  from 
each  other,  and  affirmed  that  the  system  of  ganglions  (sympathetic 
system)  belonged  entirely  to  the  organic  life,  and  that  the  cerebral 
system  belonged  entirely  to  the  animal. 

Whilst  Bichat  understood  the  influence  of  the  several  parts  of 
the  nervous  systems,  he  failed  to  recognize  their  mutual  connec- 
tions. The  mutual  relations  of  these  systems  were  established  by 
the  exact  and  philosophical  experiments  of  Le  Gallois.^ 

>  In  his  work,  which  was  pronoimoed  by  Hamboldt,  Halle,  and  Peroj,  the  com- 
miBsionen  of  the  French  Institute  to  whom  it  was  referred,  "  the  most  important 
physiological  work  that  had  been  produced  since  the  learned  experiments  of 
HaUer — ^the  most  unexampled  work  in  phjsiology,  eyery  part  of  which  is  so  con- 
nected and  so  dependent  upon  each  other,  that  to  arrive  at  the  perfect  explana- 
tion of  a  fact,  it  is  necessary  to  reascend  to  all  those  by  which  the  author  had 
ftrrived  at  it ;  and  that  no  one  deduction  can  be  denied,  without  denying  aU  the 
preceding  ones,  or  raising  a  doubt  respecting  those  which  follow."  Le  GaUois,  by 
an  exteusiye  series  of  experiments,  arriyed  at  the  following  conclusions : — 

**  Life  is  produced  by  an  hnpression  of  the  arterial  blood  made  upon  the  brain 
and  meduUa  spinalis,  or  by  a  principle  resulting  from  this  impression. 

**  The  prolongation  of  life  depends  upon  the  continual  renewal  of  this  impression. 
The  property  of  the  principle  in  question  to  sunrive  wounds,  and  a  very  consider- 
able destruction  of  the  rest  of  the  body,  provided  its  peculiar  seat  has  not  been 
injured,  affords  a  ready  criterion  for  determining  in  what  part  of  the  nervous  ap- 
paratus the  primum  mobile  of  such  a  function  resides.  For  whenever,  by  destroy- 
ing a  certain  portion  either  of  the  brain  or  of  the  spinal  marrow,  you  cause  the 
cessation  of  a  function  suddenly,  and  before  the  known  period  when  it  would  cease 
naturally,  you  may  be  assured  that  this  function  depends  upon  the  part  that  has 
been  destroyed.  It  was  in  this  manner  that  I  discovered  that  the  primum  mobile 
of  respiration  had  its  seat  in  that  part  of  the  medulla  oblongata  which  gives  rise 
to  the  nerves  of  the  eighth  pair ;  and  it  is  by  pursuing  this  mode,  that  one  might, 
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The  results  of  the  experiments  of  Le  Gallois  were  ooxifirmed 
and  extended  by  the  minate^  elaborated,  and  extensive  anatomical, 

to  a  oertam  degree,  disoover  the  luse  of  certain  parts  of  the  brain,  so  much  the  ob- 
ject of  apeoolation,  but  hitherto  only  defined  in  sjBtems  prodaoed  by  a  liTdy 
imagination,  .  . 

**  It  is  this  impression,  this  principle  formed  in  the  brain  and  spinal  marrow, 
which,  nnder  the  name  of  nenrons  power,  and  through  the  medium  of  the  narres^ 
animates  all  the  rest  of  the  body,  and  presides  over  all  its  fydnctions. 

**  The  heart  deriyes  all  its  powers  from  this  principle,  as  do  all  the  other  parts, 
the  sensation  and  motion  with  which  they  are  endowed,  with  this  difference,  tiiat 
the  heart  derives  its  power  from  every  point  of  the  spinal  marrow,  without  ezoq»- 
tion,  whilst  every  part  of  the  body  is  only  animated  by  a  portion  of  that  medulla 
(by  that  which  is  supplied  with  nerves) ;  a  difference  which  may  serve  to  ei^laia 
the  intensity  of  the  power  of  the  heart,  and  its  uninterrupted  oontinnance,  txtm 
the  moment  of  conception,  till  the  hour  of  death. 

*<  From  the  great  sympathetic  nerve,  the  heart  receives  its  principal  nervous  IDa- 
ments ;  and  it  is  only  through  that  nerve,  that  it  can  receive  its  energy  from  eveiy 
point  of  the  spinal  marrow.  The  great  sympathetic  must,  therefore,  have  its  origia 
in  this  meduUa ;  and  thence  the  numerous  questions  that  have  been  raised  on  the 
origin  of  this  nerve,  namely,  whether  it  proceeds  from  the  brain  or  from  the  spinal 
marrow ;  or,  as  Bichat  pretends,  whether  those  different  portions  are  only  branches 
communicating  from  the  ganglions,  which  this  author  considers  as  so  many  amaUer 
brains,  forming  a  distinct  nervous  system,  independent  of  the  brain  and  the  spinal 
marrow.  All  these  questions,  hitherto  inexplicable  in  anatomy,  are  completely  de- 
termined by  experiments.  .  • 

*'From  the  same  principle,  we  can  no  longer  admit  the  assertion  of  Bichat, 
though  pretty  generally  adopted,  that  there  is  in  the  same  individual  two  distinct 
lives,  one  animal,  the  other  oi^anic ;  that  the  brain  is  the  only  centre  of  animal 
life ;  and  that  the  heart,  independent  of  the  brain  and  of  the  nervous  power,  is  tlie 
centre  of  life. 

"  It  must,  however,  be  observed,  that  there  is  a  real  and  a  very  important  dis- 
tinction to  be  made  between  the  organs  that  receive  their  nerves  £rom  the  great 
sympathetic,  and  those  which  receive  theirs  immediately  from  the  meduUa  ob- 
longata and  spinal  mairow. 

'*  The  former  receive  their  principle  of  action  from  the  whole  nervous 
their  functions  are  not  submitted  to  the  will ;  they  are  exercised  in  eveiy 
of  life,  and,  at  most,  suffer  only  remissions. 

"  The  latter,  on  the  contrary,  have  their  principle  of  action  in  a  limited  portioB 
of  the  nervous  power ;  their  functions  are  submitted  to  the  wlU ;  they  are  tempo- 
rary, and  can  only  be  repeated  after  complete  intermissions  of  longer  or  shorter 
duration. 

'<  This  distinction  comprises  nearly  the  same  organs  as  that  of  the  two  lives ;  hat 
it  is  evident  that  it  rests  upon  a  basis  entirely  different,  since  the  organs  of  oi^aaie 
life,  which,  in  the  system  of  the  two  lives,  is  considered  as  independent  of  the  bnJn 
and  of  the  spinal  marrow,  are  precisely  those  which  receive  the  most  pownful  in- 
fluence from  it. 

**  Numerous  anatomical,  physiological,  and  pathological  facts  can  only  be  e<m« 
ceived  and  accounted  for  by  this  distinction.  For  instance,  it  is  known  that  cer- 
tain pains  in  the  bowels  cause  debility,  prostration  of  strength,  and  great  disorder 
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physiological,  and  pathological  researches  of  Lobstein,^  who  antici- 
pated many  of  the  results  of  recent  experiments  and  research. 

tluroaghont  the  animal  economy.  This  fact,  which  is  nnaoconntable  in  the  system 
of  the  two  liyes,  is  readily  understood,  from  the  moment  we  reflect  that  the  intes- 
tines derive  their  principle  of  action  from  all  parts  of  the  nervous  power,  through  the 
great  sympathetic,  from  which  they  receive  their  nerves ;  and  that  consequently, 
their  affections  ought  to  react  immediately  upon  every  part  of  this  same  power." 

**  Experiments  on  the  Principle  of  Life,  and  particularly  on  the  Principle  of  the 
Motions  of  the  Heart,  and  of  the  Seat  of  the  Principle,"  by  M.  Le  Gallois,  M.  D.  P. 
Translated  by  N.  C.  and  J.  Qt.  Nancrede,  M.  D.,  Philadelphia,  1813,  pp.  142-148. 

■  The  following  quotations  from  the  elaborate  work  of  Lobstein  upon  the  Strue* 
hure,  FuncUotif  and  Diseases  qf  the  Sympathetic  Nerve  embody  the  most  important 
results  and  generalizations  established  by  this  author,  and  illustrate  in  a  forcible 
manner  the  relations  between  the  cerebro-spinal  and  sympathetic  systems.  The 
sathor  sums  up  in  the  following  manner  the  theories  of  Beil  and  others : — 

**  The  cerebral  nervous  system  is  formed  differently  from  that  of  the  sympathetic 
system.  The  branches  of  the  former  converge  from  the  periphery  of  the  body 
towards  the  cerebrum,  and  are  inserted  into  it  by  their  roots,  as  the  roots  of  vege- 
tables are  in  the  soil ;  that  system,  therefore,  has  but  one  centre,  which  is  in  the 
enoephalon.  The  latter,  on  the  contrary,  is  not  collected  into  any  centre ;  it  has 
no  focus  of  action,  but  exercises  its  functions  over  a  wide  surface. 

"  The  sympathetic  system  connects  the  organs  together  in  three  different  modes. 

1.  It  forms  networks  around  the  vessels,  which  embrace  the  arteries  with  their 
lender  and  minute  branohlets  (as  the  ivy  clasps  the  stem  of  a  tree),  and  pene- 
trates with  them  to  the  organs.  These  networks  are  known  under  the  name  of 
plexuses,  twelve  of  which  are  enumerated,  appertaining  to  different  parts.  *  *  * 

2.  These  plexuses  are  connected  to  the  brain  and  medulla  spinalis  by  branches 
wldeh  Reil  calls  conductors.  *  *  *  3.  These  branches,  the  conductors  of  the 
plexuses,  appear  to  form  a  perfect  connection  between  the  animal  and  vegetable 
systems ;  every  commotion  which  the  lower  viscera  suffer  would  be  conveyed  to 
the  sensorium  commune,  and  vice  versa — ^the  will  would  exercise  a  perfect  control 
over  the  organs  of  the  thorax  and  abdomen,  were  not  these  movements  intercepted 
by  enlaigements  in  the  eonduotors  called  ganglia." — ^pp.  72, 73. 

**  When  the  two  nervous  systems  by  which  the  animal  is  rendered  more  perfect 
are  considered  physiologically,  each  may  be  esteemed  a  sphere  of  activity  in 
which  the  vital  actions  are  differently  performed.  In  the  animal  sphere  (that  is, 
in  the  cerebrum,  the  medulla  spinalis,  and  their  nerves)  the  determination  of  the 
will  and  senses,  when  transferred  to  the  common  sensorium,  beeome  impressions 
inatanter,  and,  as  it  were,  at  a  single  impulse.  In  the  vegetative  sphere  the  nerv- 
oos  energy  is  slowly,  steadily,  but  obscurely,  dispersed  into  the  organs*  These  are 
oonneoted  together,  act  according  to  their  peeuliar  laws,  and  compose  a  system 
separate  from  the  animal  sphere,  over  which  appropriate  laws  preside.  This  sys- 
tem also  possesses  the  faculty  of  perception — ^namely,  it  receives  impressions,  and 
reacts  upon  them ;  but  this  perception  abides  in  its  own  region,  and  is  not  commu- 
nicated to  the  brain.  In  a  healthy  state,  the  system  of  ganglia  exerts  no  manifold 
Sniiiience  upon  the  cerebral  system,  from  which  it  is  divided  by  the  separatory  or 
isolating  apparatus,  the  series  of  ganglia  in  the  sympathetic  nerve.  But  the  case 
Is  different  in  a  state  of  disease,  for  when  the  vital  energy  is  increased  in  the  com- 
municating nerves  of  the  plexuses,  the  condition  of  the  ganglia  is  changed  ;  they 
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transmit  impressions  which  the  extremities  of  the  nerres  in  the  ▼iBoera  leedre^ 
and  beoome  condaotors,  whilst  before  thej  were  non-condnotois  or  isolaton."  *  * 
—pp.  74^  75. 

"  In  the  foBtns  none  bnt  the  sympathetic  nerre  is  In  vigoroas  action ;  it 
preylons  to  the  secretory  and  nutrient  organs ;  it  sustains  the  energy  of  tlie 
and  breaks  In  sometimes  upon  the  cerebral  sphere,  and  determlnee  those  antomatie 
motions  which  the  infant,  when  closed  in  the  nterus,  performs  with  its  nniadeB. 
Aoephalons  fcstoses,  destitute  of  cerebral  and  spinal  medulla,  and  hence  wanting 
the  nenrous  centre  from  which  emanates  the  principle  of  muscular  oontractionB, 
perform,  nevertheless,  muscular  movements  which  can  be  In  no  other  way  excited 
than  by  the  vital  influence  of  the  sympathetic  nerve,  which  is  joined  by  an  aass- 
tomosis  with  the  spinal  nerves." — p.  77. 

"  During  the  extra-uterine  life  of  man,  when  there  exists  some  immediate  intansl 
sense  inherent  to  the  stomach,  this  nerve  forms  a  remarkable  intercourse  between 
the  cerebrum  and  the  viscera  of  the  thorax  and  abdomen,  as  is  i)roved  by  number- 
less phenomena.  Then,  as  in  the  embryo  and  fcstus,  it  governs  the  system  of 
capillary  vessels,  and  directs  the  functions  of  assimilation  and  nutrition,  tiutni^ 
the  influence  of  the  vital  plastic  power,  which  Broussais  calls  vital  chemistry."  *  * 
—p.  77. 

After  this  general  statement  of  the  theories  broached  and  facts  established  Ij 
others,  Lobstein  proceeds  to  give  the  results  of  his  own  Investigations. 

''  No  one  will  certainly  deny  that  there  exists  in  animals  a  certain  central  infls- 
ence  with  which  the  duration  of  life  is  intimately  connected.  No  one  will  deny 
that  this  central  influence  is  inherent,  not  to  the  osseous,  vascular,  or  mnscular 
systems,  or  nutrient  organs,  but  to  that  initial  system  which  is  nobler  than  the 
rest,  and  involves  the  first  character  of  anlmality,  and  after  removal  of  which  aH 
power  perishes — ^viz.,  the  nervous  system." — ^p.  77. 

After  a  careful  examination  of  the  origin  and  development  of  the  nervoiiB  sys- 
tem in  the  animal  kingdom,  he  concludes — 

**  1.  That  there  is  a  nervous  system  in  the  invertebrate  animals  which  is  marked 
with  ganglia.  2.  That  in  the  lowest  order  of  these  animals  the  first  nervous  mass 
found  belongs  to  a  nutrient  organ.  3.  That  other  tubercles  are  speedily  added  hi 
animals  a  little  superior  in  the  scale,  which  are  not  dissimilar  to  the  oerebfal 
system. 

"  In  animals  of  a  superior  order  the  motorial  and  sensorial  ganglia  of  the  orpms 
are  inflated,  as  it  were,  into  one  system,  the  cerebral,  in  which  the  ganglifoni 
figure  disappears ;  so,  on  the  other  hand,  the  organs  employed  in  nutrition  am 
formed  into  a  peculiar  system  in  which  the  primitive  arrangement  and  form  of  the 
nerves  remain,  and  which  (as  in  the  lowest  class  of  animals)  closely  sumnmd  the 
intestinal  canal  with  their  branches. 

"According  to  a  corollary  of  the  greatest  importance,  there  exists  a  relattoB 
between  ther  sympathetic  nerve  and  the  par  vagum — ^to  wit,  that  one  may  take 
upon  it  the  ftinotions  of  the  other ;  for  in  the  inferior  vertebrated  animals  tiie  par 
vagum  appears  to  be  more  prolific  in  branches  distributed  to  the  intestines,  as  the 
sympathetic  nerve  is  less ;  and  it  is  found  that  in  some  vertebrated  animals  no 
sympathetic  nerve  exists  at  all,  and  in  which  its  functions  are  performed  by  the 
par  vagum  only.  Whence  it  follows  that  the  par  vagum  should  be  classed  under 
the  same  law  as  the  sympathetic  itself,  with  the  nerves  of  vegetative  liHe.  In  fine, 
in  all  orders  of  animals  the  sympathetic  nerve  is  always  found,  in  regard  to  ds 
development,  to  correspond  with  the  pre-existing  vascular  apparatus ;  which  prorss 
that  it  owes  its  delicate  construction  to  the  wants  of  the  vessels. 
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<*  A  nerrons  Bysiem  vhioh  eziets  in  the  lowest  scale  of  animals  is  peonliar  to  tlie 
nutrient  organs^  and  performs  especial  functions  of  its  own,  which,  prior  to  the 
appearance  of  the  brain,  constitnted  a  nervous  centre,  and  which,  when  the  cere- 
bral centre  is  formed  in  animals,  is  inter-connected  only,  and  never  composes  with 
it  one  undivided  apparatus,  but  always  retains  its  pristine  form  and  habit — that 
snoh  a  system  is  endowed  with  the  greatest  functional  importance  is  self-evident.*' 
— ^p.  81. 

'^  As  to  the  forces,  the  branches  of  the  sympathetic  nerve  are  undoubtedly  en- 
dowed with  the  same  power  as  nerves  in  general ;  that  is,  from  the  vital  principle 
hy  which  tone,  strength,  and  energy  are  maintained  in  the  organs  over  which  they 
preside.  It  does  not  seem  improbable  that  the  ganglia  which  diversify  the  trunk 
ought  to  be  considered  as  the  laboratories  of  that  principle,  which  the  internal  or 
^(ledient  branches  conduct  to  the  viscera,  and  of  the  nature  of  which  we  are 
entirely  unaoquainted.  In  the  cerebral  voluntary  nerves,  as  well  as  in  the  sym- 
pathetic nerve,  the  nervous  principle  traverses  in  both  directions ;  to  wit,  from  the 
tnmk  into  the  branches,  and  again  from  the  branches  into  the  trunk.'' — ^p.  82. 

''But  the  branches  of  the  sympathetic  belong  principally  to  the  arteries  which 
they  envelop,  while  the  finest  filaments  which  follow  the  arterial  branches  into  the 
organs  are  tenninated  in  the  external  coat.  Hence  it  is  manifest  that  the  vessels 
are  primitively  constituted  under  the  government  of  the  nerves,  and  that  from 
th.em  the  force  and  energy  are  borrowed  with  which  they  operate  in  the  functions 
of  nutrition  and  secretion." — p.  83. 

*'  From  all  that  has  been  hitherto  produced,  we  are  at  liberty  to  conclude  that 
there  is  no  essential  difTerence  between  the  sympathetic  nerve  and  the  encephalic 
xaass  and  spinal  nerves,  but  that  the  two  nervous  systems  are  so  fSsr  distinct  that 
both  are  peculiarly  situated  according  to  the  different  conditions  in  which  they 
exist  in  the  body. 

« In  the  anatomical  part  of  this  treatise  it  was  first  demonstrated  that  the  trunk, 
branches,  and  filaments  of  the  sympathetic  nerve  have  the  same  structure  as  the 
cerebral  and  spinal  nerves,  the  same  pleziform  division,  and,  when  examined  with 
the  microscope,  the  same  composition ;  to  wit,  medulla  and  neurilemma.  On  the 
other  hand,  I  know,  from  attentive  observation,  that  the  sympathetic  nerve  trans- 
xoits  the  impressions  it  receives  to  the  common  sensorium  in  the  same  manner  as 
the  cerebral  and  spinal  nerves.  Thus  an  irritant  afllicting  the  prima  via  is  per- 
ceived immediately  by  the  brain,  as  the  following  demonstrates :  1.  The  tormina 
occurring  in  various  diseases.  2.  A  calculus  lodging  in  the  biliary  ducts,  the 
pelvis  of  the  kidneys,  or  the  ureters.  3.  An  irritant  near  the  hepatic  plexus,  from 
whieh  an  animal  was  seen  to  suffer  by  Haller.  4.  The  galvanic  agent  producing 
interne  peristaltic  motion,  and  secretion  of  the  Intestinal  fiuid,  according  to  the 
experiments  of  Qrapengeiser." — ^p.  87. 

''The  sympathetio  nerve  presides  over  the  function  of  nutrition,  not  only  be- 
cause it  imparts  many  nerves  to  the  chylopoietic  organs,  and  sustains  their  energy 
and  influence,  but  because  it  is  also  distributed  to  the  arteries,  which  carry  the 
nutrient  blood. 

"Let  us  suppose  the  nervous  power  destroyed  in  the  abdominal  plexuses ;  the 
tone  of  the  stomach,  gastric,  and  intestinal  digestion,  and  the  functions  of  the  liver 
and  spleen  would  be  impaired. 

"  That  this  indeed  may  take  place,  is  taught  by  numberless  instances  of  mental 
disease,  which,  when  thrown  upon  the  sdar  plexus,  suddenly  disturbs  the  whole 
function  of  digestion. 

"The  abnormal  action  of  the  abdominal  nerves  exercises  an  influenoe  over  the 
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organs,  in  legions  very  distant  from  eaoli  oUlmt,  from  which  it  is  manifeBt  that  tiie 
fanotiona  of  assimilation  and  nutrition  are  under  its  snbjeotion.  Reoentlj  one  of 
my  intimate  friends,  who  is  about  thirty  years  of  age,  after  being  suddenly  tem- 
fied  by  the  burning  of  his  house,  had  his  hair  to  turn  whittf  in  the  eonrse  <tf  a  few 
days.  Was  it  not  the  mental  suffering  he  eacperienoed,  which,  by  the  uBamnoiii 
consent  of  physiologists,  deranges  the  abdominal  nerres,  that  in  this  oftae  ptoduoed 
the  change  by  disordering  the  force  and  fonotions  of  these  nenres  f  and  did  nsi 
this  disordered  action  afEect  the  nutrition  of  the  M^Uariesf 

'*  Physiologists  have  long  since  acknowledged  the  great  influence  of  the  nerres 
over  the  capillary  and  nutrient  ressels.  Thus,  if  it  is  enhanced,  the  aetion  of  tbt 
latter  is  increased ;  if  diminished,  weakened ;  if  utterly  deficient,  destroyed ;  heoee 
it  is  as  they  are  maintained  to  supply  this  oiftce,  that  they  have  not  »ny  eontitl 
beyond  it.  Is  it  not  then  evid^it,  that  when  the  nerres  are  injured,  nntritkn 
would  be  fluently  destroyed  f  The  experiments  of  Dupuy  upon  horsea,  in  whieb 
the  superior  cervical  ganglia  were  cut  away  from  either  side,  fnndsh  good  proof  of 
this  ;  contraction  of  the  pupil,  redness  of  the  conjnnctiTa  (phenomena  aiscc  ob- 
served by  F.  Petit),  emaciation  of  the  whole  body,  osdema  of  the  laet,  and  aa  mu- 
Tersal  cutaneous  inflammation  followed  the  operation."— •pp.  89, 90. 

"  What  I  have  said  of  nutrition  in  general,  holds  good  in  the  secretions  of  tbe 
fluids,  because  the  same  mechanism  supports  secretion." — ^p.  91. 

"  As  we  are  considering  physiological  and  pathological  phenomena,  we  will  ask 
if  there  be  any  ignorant  that  the  secretion  of  the  fltiids  in  the  j^ands  may  be  in- 
creased by  the  effects  of  the  imagination  alone. 

"  Who  can  deny  that  the  maternal  milk,  the  bland  and  sweet  nutriment  cf  ia- 
fants,  has  been  suddenly  changed  l^  mental  afli»cti<ni8  to  an  atrocious  pe^on? 
No  other  instruments  certainly  exist  but  the  nwrres,  by  whose  aid  the  psyehelo- 
gioal  irritant  can  act  upon  the  organs. 

"  The  sympathetic  ncrre  goyerns  the  action  of  the  heart  and  the  cireulatifia  <tf 
the  blood. 

^  The  cardiac  nerres  have  the  same  relation  to  the  flbros  of  the  heart,  as  ^ 
cerebral  and  spinal  nerves  with  the  vohmtazy  muscles." — ^pp.  92-93. 

**  The  sympathetic  nerve  forms  an  admirable  chain  of  connection  between  tlw 
principal  organs  of  the  human  body."  This  proved  anatomically  and  psyehotogi- 
oaUy  and  pathologically.  "  The  sympathetic  action  is  by  no  means  dionmseribod 
to  the  cavity  of  the  abdmnen ;  on  the  contrary,  it  spreads  itself  wider,  and  oca- 
nects  the  separate  parts  of  the  body  in  close  imion  with  itself* 

^^MqU  of  the  phenomena,  indeed,  may  be  considered  as  coneenenalf  m  vMek  tkeagm' 
pathy  is  proved  to  arise  from  the  connection  and  inieriaeiny  of  the  nerves.  1st,  Tits' 
lotion  of  the  nose  produces  sneeging,  because  the  nasal  nerves  tf  tke  ^heno  pai^** 
ganglion  are  connected  through  the  medium  of  the  deep-seated  and  supttfidal  vi^ss 
nervest  with  the  sympathetic ;  from  which  the  diaphragmatie  plexus  arises,  M^  i* 
joined  by  anastomosis  of  the  phrenic  nerve,  2d,  An  intense  Ught  also  excites  sneeaMf, 
for  the  impression  being  perceived  by  the  retina,  and  transferred  instantly  to  Ae  etUanf 
nerves,  is  conveyed  to  the  sympathetic,  and  by  the  nasal  branch,  and  the  remmmimyMsd 
nerves  <f  the  fifth  pair.  M.  The  anastomosis  of  this  nerve  {synqiaiheiic')  with  ths^ 
pair,  accounts  for  the  gritting  itf  the  teeth,  and  itMng  of  the  nose,  in  the  voratMM 
diseases  qf  children  ;  renal  calculi,  or  nephritis,  produce  vomiting,  or  other  disefia* 
of  the  stomach,  whilst  the  stimulating  cause,  if  confined  to  the  bladdor,  rare^  neita 
gastric  derangement.  For  the  nervous  communications  are  mors  oonspicuoos  aoA 
more  numerous  between  the  kidneys  and  stomach,  than  between  the  stomaoh  sm 
urinary  bladder.    6.  The  observations  of  celebrated  practitioners  instnict  ns,  thai 
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man  J  labcwing  under  diseases  of  the  abdominal  visoera,  snifer  cloudiness  of  vision, 
that  the  retina  is  also  drawn  into  consent." — ^pp.  96,  97. 

"  Bui  the  mtdium  through  which  the  connection  of  the  nerves  i»  chiefly  made,  ia  the 
par  vagumy  the  prineipal  aneutomoees  of  which  wi^  the  intereoeial  nerve,  in  the  neck^ 
thorax,  and  abdomen,  form  many  plexuees,  upon  which  the  action  of  the  eyn^Hithetic  nerve 
depends,  and  through  the  medium  of  which,  chiefly,  that  admirable  intercourse  exists  be- 
tsoeen  the  head  and  abdomen,  known  to  physicians  in  aU  ages*" — ^p.  97. 

« In  this  respect  the  fssoia  commnnicans  of  Wrisberg  is  of  great  importance,  and 
which,  in  my  Jadgment,  might  be  more  aptlj  named,  the  great  abdomino-oephalio 
anastomotio  branch,  for  bj  it  the  animal  life  is  connected  with  the  nutrient  or 
▼egetatiye,  so  that  the  mutations  of  one  may  be  immediately  felt  within  the  do- 
mains of  the  other,  perceived  by  the  mind,  and  vice  versa.  I  shall  allege  some 
eases  of  abdominal  disease  in  the  third  section  of  this  work,  in  which  this  sym- 
pathy is  suficiently  manifest  in  the  morbid  state."— p.  98. 

**  The  route  by  which  the  descending  or  ascending  impression  goes  and  returns, 
is  none  other  than  the  abdominal  fascia,  or  the  abdomino-cephalic  anastomotio 
branch.  This  alone,  and  uninterrupted  by  ganglia,  forms  the  immediate  Inter- 
oourse  between  the  cerebrum  and  abdomen." — ^p.  99. 

^  In  reflecting  upon  the  nature  of  intermittent  fevers,  I  have  thought  that  it 
might,  perhai>s,  be  found  in  the  disorder  and  perverted  action  of  the  abdominal 
nervous  system,  and  there  appear,  indeed,  to  be  sufficient  grounds  to  render  this 
opinion  probable."  *  ♦  *— p.  121. 

**  The  paroxysms  of  intermittent  fever  are  tied  down  to  a  regular  rhythmus,  in 
consequence  of  their  being  radicated  in  the  nervous  system,  upon  which  nature  has 
impressed  a  law,  according  to  which  they  must  perform  their  fonctions  periodi- 
cally."—pp.  121, 122. 

**  Each  nervous  system,  therefore,  is  obnoxious  to  its  own  diseases.  But  the 
mode  in  which  the  cerebral  and  spinal  nerves,  and  the  nerves  of  the  abdominal 
plexuses  and  ganglia  are  affected  by  disease,  is  the  same.  As  in  the  various  kinds 
of  oonvulsions,  epilepsy,  tetanus,  etc.,  there  is  disorder  in  the  voluatazy  nerves, 
even  when  no  organic  lesion  can  be  discovered  in  them ;  so  the  nerves  of  the  tho- 
radc  and  abdominal  viscera  maj  be  affected  without  any  alteration  perceptible  to 
the  senses.  As  the  perverted  action  of  the  cephalic  brain  is  reflected  with  great 
force  upon  the  abdominal  brain,  so  in  turn  does  the  latter  react  upon  and  over- 
whelm the  former ;  and  finally  as  the  cerebral  system,  when  it  is  stupefied,  as  it 
were,  by  the  violence  of  disease,  destroys  life,  in  like  manner,  I  believe,  an  analo- 
gous effect  takes  place  in  certain  diseases  in  the  solar  plexus." — ^p.  122.  Connection 
of  the  sympathetic  and  cerebro-spinal  systems,  illustrated  by  numerous  patholo- 
gical conditions.  Bflioct  of  blow  upon  epigastrium,  p.  122.  Effects  of  the  recession 
of  miliary  exanthemata  in  producing  abdominal  paralysis  or  apoplexy,  hemicrania 
exoited  by  hypochondria  and  hysteria,  p.  122.  Relations  of  affections  of  the  head 
to  the  state  of  the  ganglionio  system  and  the  bowels,  pp.  12i,  125.  Explanation  of 
delirium  and  of  the  action  of  cathartics  in  modifying  the  phenomena  of  fever,  pp. 
122^  12fr-6.    **  Sympathy  between  the  teeth  and  abdominal  nerves,"  p.  127. 

"  The  perverted  action  of  the  brain  is  by  no  means  circumscribed  to  the  cavity  of  the 
cranium;  it  is  extended  to  distant  regions  of  the  body^  whence  organic  diseases  <tre  pro- 
duced. 

^  After  lesions  of  the  brain  there  is  undoubtedlg  a  dynamic  disorder  of  the  nervous 
apparaiuM  of  the  liver,  antecedent  to  the  inflammation  and  suppuration  rf  that  organ* 
Various  hypotheses  have  been  invented  to  explain  the  connection  between  the  brain  and 
h^atie  system,  none  of  which  have  yet  been  at  all  satisfactory •    I  may  with  better  rea- 
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The  physiological  and  pathological  relations  of  the  sympathetic 
and  cerebro-spinal  nervous  systems  have  also  been  subjects  of 
elaborate  investigation,  by  Dr.  Samuel  Jackson,^  Professor  of  the 
Institutes  of  Medicine  in  the  University  of  Pennsylvania. 

$on,  refer  it  to  a  communication  of  the  right  par  vagum  vnth  the  9olar  plexuM^  hg  vkiek 
the  cerebrum  it  connected  to  the  right  semilunar  ganglion^  from  whence  emanate  direedy 
the  posterior  nerves.** — ^pp.  131, 132. 

Lobstein  illustrated  the  relations  of  the  sympatheUo  and  cerebral  Bjstem  of 
nerves,  and  also  the  connection  of  the  nervous  system  with  diseases,  by  numeroos 
pathological  facts.  The  notes  added  by  Dr.  Joseph  Pancoast  also  contain  interest- 
ing corroborative  facts. 

"  A  Treatise  on  the  Structure,  Punotions,  and  Diseases  of  the  Human  Sympa- 
thetic Nerve,"  by  John  Fred.  Lobstein.  Translated  from  the  Latin,  with  notes,  by 
Joseph  Pancoast,  M.  D.,  Philadelphia,  1831. 

>  The  following  quotations  from  his  work  on  the  Principles  of  Medicine,  pub- 
lished more  than  a  quarter  of  a  century  ago,  wiU  show  that  his  views  are  profound 
expressions  of  those  relations  of  the  nervous  system  which  are  just  now  beinif 
recognized  by  the  profession : — 

"  Considerations,  based  on  the  anatomical  structure,  lead  to  the  foUowing  infer- 
ences as  to  the  ftinctions  of  the  ganglionic  system : — 

a.  "  It  is  not  independent  of  the  cerebro-spinal  nervous  system,  but  derives  its 
nervous  activity  from  its  connection  with  that  system. 

6.  '*  It  is  connected  throughout  its  whole  extent  by  the  numerous  nervous  fila- 
ments passing  from  one  ganglion  to  another,  and  uniting  together  the  different 
plexuses. 

c.  "  The  organs  of  the  head,  neck,  thorax,  and  abdomen,  with  the  genital  organs, 
which  receive  nervous  filaments  from  this  system,  are  placed  in  a  communion  of 
actions  and  impressions,  which  are  transmitted  from  one  to  the  other,  and  it  is 
thus  the  principal  instrument  of  the  sympathies  between  those  organs. 

d.  '*  Supplying  the  thoracic  and  abdominal  viscera  and  genital  organs  with 
nerves,  and  communicating  with  the  cerebro-spinal  nervous  system,  it  is  the  me- 
dium of  communication  between  these  organs  and  the  nervous  system  of  relation. 

e.  ''Supplying  the  abdominal  and  thoracic  viscera  and  genital  organs  with 
numerous  nerves,  this  system  must  be  the  chief  agent  in  maintaining  the  exercise 
of  their  fanctiona. 

/.  "  From  the  quantity  of  nerves  which  it  distributes  to  the  arteries,  the  close- 
ness with  which  these  vessels  are  invested  with  those  nervous  filaments,  and  which 
are  lost  in  their  coats,  it  must  exercise  an  active  agency  over  their  circulation,  and 
in  this  manner  influence  the  secretions  and  nutrition. 

g.  "The  muscles  that  receive  nervous  filaments  from  this  system  have  this 
peculiarity,  that  they  act  without  volition,  or  even  consciousness.  They  must, 
consequently,  receive  the  nervous  stimulation  for  this  purpose  from  the  gangUonio 
system." — ^p.  37. 

**  From  physiological  and  pathological  facts  we  derive  a  confirmation  of  these 
principles,  and  obtain  additional  light  in  arriving  at  a  knowledge  of  the  functions 
of  this  system."    *    ♦    ♦—p.  37. 

*'  The  ganglionic  system  furnishing  the  principal  nervous  supply  to  the  surfooeii 
where  are  seated  the  instinotive  wants  of  the  organism,  we  have  in  the  above  fttcti : 
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Ist,  that  the  gaagUonio  syBtem  is  the  neiroaa  apparatiu  of  the  instfnots  and  inter- 
nal senses ;  2d,  that  it  oommimicates  to  the  nerrons  system  of  animal  life  or  rela- 
tion the  wants  of  the  eoonomy ;  and  3d,  is  capable  of  compelling  that  system  to 
command  the  acts  necessary  to  supply  these  wants. 

''The  interrogation  of  pathological  phenomena  will  furnish  additional  elucida- 
tion to  this  subject. 

**  Irritations  excited  in  the  mucous  tissue  of  the  stomach  and  small  intestines  by 
the  impressions  of  irritating  agents,  will  excite  irritations  in  the  brain,  and  some* 
times  spinal  marrow. 

*'  The  acute  inflammations  of  the  gastro-intestinal  mucous  tissue  rarely,  it  may  be 
asserted  never,  fail  to  occasion  cerebral  or  spinal  inflammation.  Hence,  they  are 
InTariably  attended  with  headache  and  delirium,  pains  in  the  back,  and  often 
neuralgic  pains  in  the  extremitiee ;  they  frequently  occasion  coma,  apoplexy,  hy- 
drocephalus, couTulsions,  and  paralysis.  The  chronic  inflammations  of  the  same 
tissue  are  also  productiye  of  chronic  inflammations  of  the  cerebral  organs,  and 
hence  we  find  mania,  monomania,  catalepsy,  and  hysteria,  are  frequently  connected 
with  that  state  of  the  digestire  organs.  The  connection  between  the  cerebro-spinal 
organs  and  the  mucous  tissue  of  the  stomach  and  small  intestines,  by  which  the 
actions  of  the  one  are  transmitted  to  the  other,  is  most  probably  effiocted  through 
the  nerves  of  the  ganglionic  system,  and  the  inosculation  of  the  solar  plexus  with 
the  par  yagum."    ♦    ♦    ♦ — ^p.  40. 

**  None  of  the  yiscera  that  are  placed  under  the  influence  of  the  ganglionic  system 
of  nerves,  exercise  so  dedsiTe  and  prominent  an  action  over  the  cerebro-spinal 
nerrous  organs  as  the  stomach  and  small  intestines,  especially  the  stomach. 

"  With  less  promptness  and  less  constancy  the  other  organs  in  this  connection 
respond  to  the  morbid  irritation  of  the  gastric  mucous  surface.  An  example  is 
afforded  in  acute  gastritis,  in  which  the  eye  is  always  injected  with  blood,  the 
fauces  and  tongue  are  arid  and  inflamed,  the  lungs  often  partake  of  the  disorder, 
and  respiration  is  impaired  or  deranged.  The  liver,  the  kidneys,  the  genital 
oi^ns,  all  display  more  or  less  of  disturbance  in  their  functions,  corresponding  to 
the  degree  of  the  gastric  disease.  The  acute  irritation  of  these  organs  are  attended, 
in  a  like  mode,  with  disorder  and  disturbance  of  the  stomach  and  its  functions. 
Thus,  inflammation  of  the  kidneys,  uterus,  liver,  and  sometimes  of  the  eye,  is 
productive  of  an  irritable  state  of  the  stomach,  exciting  nausea  and  vomiting. 

**  The  above  pathological  phenomena  exhibit :  first,  a  close  connection  between 
the  stomach  and  the  brain,  by  which  they  mutually  reflect  their  irritations  on  each 
other ;  and  second,  that  the  different  organs  to  which  the  ganglionic  system  sends 
nerves  possess  a  free  communion  in  their  actions,  which  is  most  extensive  and 
active  between  those  organs  most  abundantly  supplied  with  nerves. 

^  The  ganglionic  system,  from  these  facts,  would  appear  to  be  the  medium  of  the 
sympathies  that  bind  together  the  viscera  of  the  splanchnic  cavities — ^the  cranium, 
thorax,  abdomen,  and  the  genital  organs."    *    *    *— PP-  40-42. 

**  While  it  cannot  be  doubted  that  the  organs  of  the  moral  faculties  and  passions 
are  situated  in  the  brain,  neither  can  it  be  denied  that  the  viscera  are  not  entirely 
passive  in  their  exercise. 

''What  is  the  exact  part  they  perform,  it  is  not  easy  to  divine ;  but  eveiy  one  is 
conscious  of  sensations  of  a  peculiar  kind,  having  either  a  pleasurable  or  painful 
character,  experienced  in  the  epigastrium,  in  the  chest,  and  sometimes  in  other 
parts,  while  under  the  influenoe  of  moral  emotions  of  an  agreeable  or  distressing 
nature. 

**  The  participation  of  different  organs  of  the  thoracic  and  abdominal  viscera  in 
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the  aetions  which  constitute  the  pasflionB,  is  evideficad  in  thd  secretion  of  iean,  cr 
weeping  in  Borrow ;  sobbing  in  grief ;  the  tremnlomi  Toloei  or  its  total  loss,  wilk 
tremom  of  the  mnscnlar  system  in  fear ;  laughter  in  Joy ;  gaping  in  eimui ;  the 
injected  eye ;  hurried  breathing  and  quickened  action  of  the  heart  in  Tiolent  KDgm 
and  rage,  when  unoombined  with  apprehensions ;  and  in  the  gastrio  atriotuFe  expe- 
rienced in  the  preceding  painful  emotions,  as  also  in  hatred,  jealousy,  &e^  witik 
often  the  copious  secretion  of  bile. 

**  These  effects  most  distinctly  indicate  the  extension  of  the  cerebral  aotioos, 
roused  by  the  passions  or  affective  faculties  to  the  physical  organs  of  the  eeonomy. 

"These  (Mrgans,  on  the  other  hand,  are  observed  to  hold  a  deoided  power  over 
the  exercise  of  the  passions,  and  to  control  their  elicitation* 

**  A  state  of  inflammatory  excitement  or  irritation  in  those  organs  opposes  the 
gentle  visceral  excitement  of  the  pleasurable  passions,  and  they  can  be  no  loBf^ 
experienced.  When  the  stomach  and  thoracic  organs  are  inflamed,  it  is  not  pos- 
siblCy  even  in  those  whose  natural  disposition  inclines  them  to  gayety,  to  excite 
feelings  of  that  character  or  to  provoke  laughter.  Joy,  hope,  and  all  the  animatiag 
moral  impressions,  are  dissipated,  and  the  mind  is  lounged  into  gloom,  depressioD, 
and  despair.  The  chronic  irritation  of  the  digestive  viscera  is  the  most  oommon 
cause  of  melancholy  and  hypochondriasis.  Irritations  of  the  digestive  apparatus 
are  often  directed  on  the  cerebral  organs,  and,  by  exciting  irritation  in  them,  cany 
a  positive  influence  into  the  development  of  the  passions.  Thus  initationfl  in  the 
stomach  metamorphose  frequently  the  temper  and  character ;  the  gentle  and  mfld 
become  peevish  and  irritable,  the  gay  morose,  the  fearful  bold,  the  coward  oourags- 
ous,  the  merciful  cruel.  The  irritations  occasioned  by  ardent  spirits  in  the  stomach 
and  brain  give  rise  to  the  frequent  quarrels  and  disputes  about  trifles  when  this 
pernicious  habit  is  indulged,  and  the  man  who  when  sober  is  an  affectionate  hus- 
band, a  tender  parent,  a  fsithful  friend,  when  under  the  influence  of  intoxication 
is  converted  into  a  savage,  unfeeling  brute ;  he  is  borne  away  by  the  most  terriUe 
and  furious  emotions ;  he  is  no  longer  master  of  his  actions,  and  is  scarcely  con- 
scious of  the  excesses  he  perpetrates.*'    *    *    *-^pp.  193, 194. 

"  Sympathy  is  the  medium  connecting  the  organic  actions  of  the  different  organs, 
and  consists  in  the  transmission  to  a  remote  organ,  and  the  repetition  in  that  organ, 
of  the  same  mode  of  action  which  had  been  previously  excited  in  some  other  organ. 
One  organ  is  in  this  maimer  an  exciter  or  stimulant  to  the  aottons  of  other  organs, 
and  concurs  by  this  means  to  the  maintenance  of  the  vital  activity  of  the  whole 
organism.    *    ♦    ♦ 

"The  improvement  of  physiological  knowledge,  by  determining  in  a  more  precise 
manner  the  offices  of  the  different  tissues  and  organs,  renders  it  certain  that  the 
nervous  apparatus  alone  is  capable  of  producing  the  i^ienomena  to  which  the  term 
sympathy  is  applicable."    ♦    *    ♦■—p.  690. 

**  In  the  senses  we  have  the  positive  demonstration  of  the  transmission  of  ia* 
pression  tram  one  organ  to  another  distant  organ.  *  »  *  A  reciprocity  and 
identity  of  action,  it  £b  apparent,  prevails  between  the  organs  of  the  senses  on  the 
external  surface,  the  recipients  of  external  impressions^  and  the  internal  cerebral 
organs ;  an  action  excited  in  the  one  being  transmitted  to  and  repeated  in  the 
other.  *  «  *  In  this  example  of  the  senses  we  have  presented  a  series  of  phe- 
nomena corresponding  exactly  with  those  constituting  the  sympathies — an  action 
excited  in  one  organ  transmitted  to  and  reiterated  in  another. 

"  BlustratioDS  of  a  yet  stronger  character  are  fumidied  by  the  phenomena  of  the 
nervous  apparatus,  exemplifying  in  a  more  vivid  light  the  character  and  mode  of 
production  of  the  sympathies. 
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"  A  mental  inpressioD,  an  idea,  the  exoitation  of  a  moral  emotion,  excites  or 
modifies  the  moyements  of  the  capillary  oironlation,  or  disturbs  the  regular  func- 
tion of  some  important  organ.  The  deep  sufltision  of  the  mantling  blood  in  the 
£ace  of  the  modest  female,  the  eloquent  language  of  the  unuttered  thought,  is  a 
striking  exemplification  of  the  influence  of  cerebral  excitement  over  the  oapillaiy 
circulation.  The  effects  of  the  passions  on  the  heart,  so  frequently  disturbed  in 
its  mode  of  action  by  moral  emotions ;  the  disorders  of  the  blliaiy  secretion,  and 
derangement  of  the  digestive  action  of  the  stomach,  induced  by  profound  mental 
operations,  are  strong  evidences  of  the  transport  of  impressions  by  the  nervous 
system.  A  still  more  impressive  example  is  found  in  the  erotic  ideas  in  dreams, 
so  stimulating  the  genital  organs  as  to  provoke  in  them  the  actual  sensations  of 
the  venereal  act,  and  the  ejaculation  of  the  seminal  liquor. 

**  In  these  examples  is  manifested  an  excitement  transmitted  by  nervous  com- 
munication from  one  organ,  in  which  it  is  developed,  to  another  organ,  to  which  it 
is  transported,  and  to  which  it  is  imparted."    *    *    *— p.  692. 

«  The  power  of  transmission  is  common  to  all  the  nervous  apparatus,  and  is  the 
means  connecting  its  different  portions.  But  for  the  transmission  of  the  excitement 
of  the  organic  actions  a  specific  nervous  apparatus  is  provided ;  it  is  the  ganglionic 
system,  or  the  sympathetic^the  nervous  system  of  the  viscera  and  organic  life. 
By  the  arrangement  and  distribution  of  this  system  a  nervous  apparatus  is  pro- 
vided, independent  of,  yet  most  intimately  connected  with,  the  cerebro-spinal 
nervous  system.  It  is  endowed  with  the  same  force,  nervous  activity,  fluid,  or 
whatever  name  it  may  be  known  by.  It  possesses  an  analogous  mechanism ; 
nervous  organs  or  centres  (the  ganglia),  nervous  cords  of  communication  or  of 
transmission,  and  receptive  expansions  in  the  viscera.  Its  actions  and  influences 
are  in  a  similar  mode— impressions  received,  excitement  of  nervous  activity,  and 
transmission  of  excitement ;  and  it  exercises  a  controlling  and  governing  influence 
over  all  the  splanchnic  viscera,  to  which  it  is  distributed,  similar  to  that  excited 
by  the  cerebro-spinal  apparatus  over  the  organs  of  locomotion,  expression,  sensa- 
tion, the  intellectual  and  moral  faculties."    *    *    * — pp.  592,  593. 

'*  The  two  important  centres  which  have  been  indicated  as  existing  in  the  nerv- 
ous system  are  immediately  connected  to  each  other,  and  by  this  connection  the 
two  apparatuses  are  placed  in  communication,  and  direct  relations  established 
between  them.  This  communication  is  established  by  the  eighth  pair,  par  vagum, 
or  pneumogastric.  Arising  from  the  medulla  oblongata,  it  sends  branches  to  the 
ganglia  of  the  neck  and  thorax,  but  is  principally  expended  in  anastomoses  with 
the  solar  plexus  and  semilunar  ganglia;  so  that  it  may  be  either  described  as 
proceeding  from  these  ganglia  and  terminating  in  the  medulla  oblongata,  or,  arising 
from  this  last,  it  terminates  in  the  ganglia. 

"  The  communication  formed  by  the  par  vagum  or  pneumogastric  between  the 
centres — the  medulla  oblongata  and  semilunar  ganglia— establishes  the  intimate  re- 
lation and  immediate  connection  uniting  the  two  apparatuses  of  the  nervous  organs 
— ^the  cerebro-spinal  and  ganglionic  or  organic.  By  this  connection  impressions 
are  mutually  reflected  from  the  one  apparatus  into  the  other ;  and  consequently 
the  impressions  of  the  viscera,  especially  those  of  the  abdomen,  which  have  no 
direct  communication  with  the  brain,  reach  that  organ,  while  those  viscera  expe- 
rience themselves  modifications  from  the  influence  of  cerebral  excitement."  *  *  • 
— ^pp.  594,  595. 

"  In  the  natural  state  of  the  organism  the  correlation  and  mutual  play  of  the 
organs  on  each  other,  through  the  medium  of  the  nervous  system,  and  by  the 
radiation  of  its  ingenerated  nervous  activity,  are  not  characterized  by  features  so 
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The  experiments  of  M.  Claude  Bernard,*  E.  Brown-S&iuard,* 
and  others,  and  the  researches  of  Henry  F.  CampbelP,  Marshall 

striking  as  to  be  re&dilj  seized  on  and  established.  They  neTertheless  do  ejost, 
and  are  what  is  to  be  understood  properly  of  the  synergia  of  writers.  In  the 
pathological  state  the  eyidences  of  this  mode  of  connection  and  inflnenoe  are  too 
apparent  to  be  misanderstood.  The  pathological  phenomena  are,  however,  no 
more  than  an  exaggeration  of  the  physiological  phenomena.  When  an  origan,  in 
a  state  of  active  irritation  or  acnte  inflammation,  acts  on  another  and  dietaiii 
organ,  affects  it  in  the  same  manner,  conmianicates  its  own  condition,  it  is  not  that 
a  connection  is  established  which  did  not  before  prevail,  or  a  mode  of  action  and 
influence  is  brought  into  play  which  previously  had  no  existence.  The  connection 
was  already  there ;  the  action  and  influence  already  had  being ;  and  aa  from  this 
natural  or  physiological  connection  and  influence  the  organs  harmonize  and  cone- 
spend  to  each  other  in  health,  so  i^m  the  same  cause  are  they  participants  of  the 
same  condition  in  disease.  It  is  from  this  natural,  fixed  connection  and  influence 
that  an  organ  pathologically  excited,  generating  in  itself,  by  the  nervous  elements 
of  its  structure,  an  excess  of  nervous  activity,  becomes  a  morbid  or  pathological 
excitant  to  the  other  organs  embraced  in  the  range  of  its  nervous  circle,  or  with 
which  it  is  in  most  intimate  nervous  connection."    *    *    * — ^pp.  599,  600. 

After  making  extensive  application  of  these  physiological  principles  to  the  treat- 
ment of  disease.  Dr.  Samuel  Jackson  institutes  a  profound  analysis  of  the  pheno- 
mena of  fever,  and  closes  his  work  in  the  following  words,  which  reveal  his  high 
appreciation  of  the  value  of  the  knowledge  of  the  relations  of  the  nervous  systems 
and  organs : — 

**  The  study  of  the  connections  of  the  organs,  functional  and  sympathetic,  is  the 
complement  of  all  physiological  researohes  and  the  fulfilment  of  pathological  in- 
vestigations. The  more  profoundly  they  are  examined,  and  the  more  clearly  they 
are  understood,  with  the  greater  facility  will  the  production  of  morbid  phenomena 
be  comprehended,  the  mysteries  that  involve  the  pathological  state  be  penetrated, 
and  the  perplexities  proceeding  from  the  complications  and  diversities  of  disease 
be  unravelled.  Let  them  never  be  forgotten  by  the  practitioner  when  he  stands 
by  the  bedside  of  the  sick.  This  knowledge  is  the  rock  on  which  he  must  build, 
would  he  erect  a  system  of  treatment  at  once  rational,  safe,  and  efficient."* — ^p.  619. 

'  Levons  de  Physiologic  Exp6rimentale  Appliqute  Ik  la  M6deoine.  Par  M.  Claude 
Bernard.    Paris. 

'  Experimental  Researches  applied  to  Physiology  and  Pathology.  By  B.  Brown- 
S^uard.    New  York,  1853. 

Bxperimental  and  Clinical  Researches  on  the  Physiology  and  Pathology  of^the 
Spinal  Cord.    Richmond,  1855. 

s  An  Essay  on  the  Infiuence  of  Dentition  in  producing  Disease.  By  Heniy  F. 
Campbell,  M.  D.,  Demonstrator  of  Anatomy  in  the  Medical  College  of  Gfeorgia. 
Southern  Medical  and  Surgical  Journal  (new  series),  vol.  vi.,  June,  1850,  p.  321. 

Transactions  of  the  American  Medical  Association,  vol.  vi. 

An  Inquiiy  into  the  Nature  of  Typhoidal  Fevers.  Transactions  of  the  American 
Medical  Association,  1853. 

Excito-Secretoiy  System  of  Nerves.    Transactions  of  the  American  Medical  Asao- 


*  The  Principles  of  Medioine,  founded  on  the  Stmotnre  and  Fonettone  of  the  Organlam.  B7  Samnel 
JaokRon,  M.  D.,  Asiietant  to  the  Professor  of  the  Institutes  of  Medicine  nad  Clinieal  Medidne  in  the 
UniTcrsitj  of  PennsylTania,  Ac  Ac.    PhUadelphlA,  18SS. 
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Hall,^  and  others,  have  still  farther  extended  the  knowledge  of  the 
mutaal  relations  of  the  sympathetio  and  oerebro«spinal  nervous 
systems.  Bnt,  after  all  that  has  been  achieved  by  a  host  of  devoted 
laborers,  we  have  bat  the  mere  outlines  of  this  vast  subject,  and 
onr  knowledge  relates  almost  entirely  to  the  most  general  and 
superficial  phenomena. 

The  true  relations  of  the  nervous  system  to  disease  must  be 
based  not  only  upon  the  relations  of  the  sympathetic  system  to  the 
organs,  and  to  circulation,  respiration,  secretion,  excretion,  and  nu- 
trition ;  and  of  the  cerebro-spinal  system  to  motion  and  sensation ; 
and  of  the  sympathetic  system  to  the  cerebro-spinal  system ;  but 
also  upon  the  relations  of  the  intellectual  faculties  to  the  nervous 
system,  and  through  the  nervous  system  to  circulation,  respiration, 
secretion,  nutrition,  and  excretion.  If  the  views  promulgated  by 
Prochaska  and  Gall  be  true,  that  each  faculty  of  the  intellect  is 
oonnected  with  a  special  portion  of  the  brain  as  the  organic,  mate- 
rial condition  of  the  associated  faculty,  then  aberration  of  those 
faculties  would  point  to  organic  or  functional  alterations  of  the 
corresponding  portions  of  the  brain,  just  as  an  aberration  or  loss 
of  sensation  would  point  to  the  functional  or  structural  alterations 
of  the  nervous  apparatus  devoted  to  the  reception  and  transmission 
of  sensational  impressions;  just  as  an  aberration  or  cessation  of 
respiration  would  point  to  a  structural  or  functional  alteration 
existing  either  in  the  nerves  or  in  the  apparatus  of  respiration. 
Whether  the  views  of  Prochaska  and  Gall,  and  of  their  followers, 
the  phrenologists,  be  true  or  false,  it  would  be  nevertheless  true 
that  if  the  action  of  the  intellect,  when  manifested  by  motions  or 
sensations  or  consciousness,  is  always  attended  by  chemical  and 
physical  changes  of  the  nervous  structures,  then  aberrated  intel- 
lectual action  would  point  to  organic  or  functional  changes  in  the 
nervous  system.  As  in  the  case  of  aberrated  motion  and  sensation, 
and  of  secretion  and  excretion,  circulation  and  respiration,  the 
causes  of  the  aberration  may  lie  entirely  without  the  nervous  sys- 
tem, in  chemical  and  physical  changes  of  the  blood,  induced  by  the 
catalytic  action  of  morbific  agents,  so  also  in  the  case  of  aberrated 
intellectual  action  it  may  arise  from  chemical  and  physical  changes 

elation,  1857.  Also,  Essays  on  the  Secretorj  and  Ezcito-Seoretoiy  System  of  Nerves. 
By  H.  F.  Campbell,  M.  D.,  Professor  of  Anatomy  in  the  Medical  College  of  Georgia, 
at  Augusta,  &o,    Philadelphia,  1857. 
1  London  Lancet  (Amer.  ed.)»  March,  1857. 
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in  the  blood  arrestiDg  or  altering  the  normal  chemical  changes  of 
the  organs  of  the  intellect. 

In  all  investigations  into  the  cans^a  and  effects  of  disease,  the 
pathologist  should  remember  that  the  origin  of  the  disease  may  be 
connected  with  derangements  in  the  constitaents  of  the  blood  and  of 
all  the  organs,  independent  altogether  of  the  nervoos  system.  Thns 
in  malarial  fever  the  poison,  whatever  it  be,  destroys  the  blood- 
corpnscles,  destroys  the  ferment  in  the  blood  which  conyerts  the 
animal  starch  elaborated  in  the  liver  into  grape  sngar,  and  prodaces 
profound  alterations  in  the  structures,  blood,  and  secretions  of  the 
liver  and  spleen.  Now,  in  the  beginning,  these  effects  may  take 
place  entirely  independent  of  any  alteration  in  the  nervoos  system. 
In  this  case  the  nervous  system  will  be  secondarily  affected,  and  its 
action  seriously  disturbed,  and  this  disturbance  will  give  rise  to  a 
distinct  set  of  phenomena ;  but  it  is  evident  that  the  cause  and 
origin  of  the  disease  lies  back  of  this  disturbance. 
The  study  of  the  physician  does  not  cease  with  these  phenomena 
Whilst  in  the  physical  universe  and  in  the  structures  of  animated 
beings  the  phenomena  are  connected  by  determinate,  definite  rela- 
tions, in  the  moral  world  there  is  a  disturbing  element  acting  con- 
trary to  all  harmony.  The  history  of  the  world  presents  a  mournful 
picture  of  a  strife  between  two  great  antagonistic  principles  of  good 
and  of  evil.  Every  individual  that  is  born  into  this  world  forms 
a  fresh  battle-field  for  the  conflict  of  these  principles.  In  his  pre- 
sent state,  man  resembles  the  ruins  of  a  majestic  temple ;  those 
columns,  though  marred  and  broken,  still  retain  enough  of  beauty 
and  symmetry  to  remind  us  of  its  former  grandeur;  the  inscription 
upon  the  wall  of  the  innermost  chamber,  although  covered  with 
the  damp  and  decay  of  ages,  still  points  to  a  hand  divine.  The 
pleasant  sentient  emotions  excited  in  the  nervous  system  by  bene- 
volent actions  and  the  strict  adherence  to  truth,  prove  that  the 
cultivation  of  the  virtuous  affections  is  favorable  to  health.  While, 
on  the  other  hand,  the  irritation,  weakness,  and  morbid  excitability 
of  the  nervous  system  produced  by  the  indulgence  of  the  evil 
passions,  envy,  jealousy,  and  revenge — the  haggard  countenance, 
the  withered,  blasted  form  of  vice — prove  that  the  indulgence  of 
the  principle  of  moral  evil  injures  and  wastes  the  body;  prove 
that  the  intellectual  and  moral  faculties  act  upon  the  material  body 
by  which  they  are  environed ;  prove  that  the  material  body  may 
be  rendered  unfit  for  the  normal  exercise  of  the  moral  and  intel- 
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lectoal  faculties;  prove  that  the  knowledge  of  the  physician  should 
extend  not  merely  to  the  physical,  chemical,  physiological,  and 
pathological  phenomena  of  the  body,  but  should  embrace  the  struc- 
ture of  the  intellectual  and  moral  faculties,  and  their  relations  to 
the  material  body  by  which  they  are  environed. 

It  is  evident,  then,  that  the  complete  investigation  of  the  origin, 
causes,  effects,  and  treatment  of  disease  demands  an  examination  of 
the  relations  of  man,  during  health  and  disease,  to  astronomical 
phenomena ;  demands  an  examination  of  the  relations  of  man  to 
the  distribution  of  the  terrestrial  masses,  to  the  soil,  climate,  and 
waters,  not  only  at  the  present  time,  but  in  the  past  history  of  the 
relations  of  man  to  astronomical  and  terrestrial  phenomena;  de- 
mands an  examination  of  the  structure  and  relations  and  alterations 
of  the  solids  and  fluids  of  all  the  organs  and  systems  of  organs, 
and  apparatuses,  and  tissues,  and  blood,  and  secretions,  and  excre- 
tions; demands  an  examination  of  all  the  physical  and  chemical 
changes,  and  the  relations  of  the  physical,  chemical,  vital,  and 
nervous  forces ;  demands  an  examination  of  the  relations  of  the 
physiological  and  pathological  alterations  of  the  nervous  system  to 
secretion,  excretion,  sensation,  motion,  and  intellectual  and  moral 
actions. 

The  pathologist  and  physiologist  must  necessarily  be  appalled 
by  the  immensity  of  the  subject  of  his  investigations ;  and  he  is 
inevitably  disappointed  by  the  imperfections  of  human  knowledge, 
and  by  the  imperfections  of  the  instruments  and  methods  of  in- 
vestigation. Thus,  in  attempting  to  account  for  the  different  mani- 
festations of  Quly  one  disease,  we  have  not,  in  the  present  state  of 
science,  access  to  the  most  valuable  data,  such  as  the  relations  of 
astronomical,  terrestrial,  physiological,  and  pathological  phenomena, 
and  in  the  vast  majority  of  the  subjects  of  disease  the  effects  of 
original  constitutions,  previous  habits,  and  previous  disease  cannot 
be  determined  and  eliminated  from  the  general  mass  of  results.  It 
is  probable  that  the  course  of  severe  diseases  is  always  modified 
by  the  constitution,  diet,  occupation,  and  previous  habits,  whether 
virtuous  or  vicious,  temperate  or  intemperate,  and  by  previous 
diseases,  and  by  the  relations  of  the  individual  and  his  ancestors 
to  the  soil  and  climate.  Thus  we  know  that  in  a  body  of  strong, 
healthy  men,  exposed  to  precisely  the  same  souroes  of  malarious 
disease,  we  may  have  manifestations  of  disease  from  a  slight  febrile 
excitement,  scarcely  deviating  from  the  condition  of  he^th,  down 
VOL.  xn. — 19 


282  OBSXBVATIOKS  ON 

to  the  most  malignant  type,  commonly  called  congestLve  feTer.  U 
all  have  been  alike  exposed  upon  the  same  small  ship,  to  the  same 
poison,  whence  this  difference  ?  The  difficnlty  and  complexity  of 
this  problem,  arising  about  a  handful  of  mariners,  may  be  compre- 
hended when  we  state  that,  amongst  many  other  things,  its  solaticm 
would  demand  a  knowledge  of  the  prerions  history  of  the  phyocal, 
chemical,  physiological,  and  moral  influences  of  soil,  dimate,  and 
disease  upon  the  ancestors,  and  even  upon  the  races;  would  demand 
a  knowledge  of  all  hereditary  tendencies,  peculiarities  of  tempen* 
ment,  and  idiosyncrasy ;  would  demand  a  knowledge  of  the  relative 
activity  and  perfection  of  the  individual  organs  and  apparatus,  and 
of  the  relations  of  these  to  each  other ;  would  demand  a  knowledge 
of  the  relations  of  the  vital  force  to  the  matter  of  each  organ  and 
tissue  and  apparatus,  and  to  the  morbific  agent  or  agents ;  would 
demand  a  knowledge  of  the  action  and  reaction  of  the  morbifio 
matter  upon  the  different  forms  of  organized  structure,  and  tbe 
consequent  derangement  of  the  physical,  nervous,  intellectual,  and 
moral  phenomena ;  would  demand  a  knowledge  of  the  relations  of 
chemical  action  to  the  development  of  the  physical  and  nervous 
forces,  and  the  action  of  the  intellectual  and  moral  faculties;  would 
demand  a  knowledge  of  the  correlations  of  the  physical,  vital,  nerv- 
ous, intellectual,  and  moral  phenomena ;  would  demand  a  knowledge 
of  the  relations  between  physiological  phenomena  and  the  pheno- 
mena of  the  exterior  xmiverse.  Every  candid  man  will  admit  tbat 
the  solution  of  such  a  problem  is  impossible  at  the  present  tim^ 
because  the  facts  are  wanting;  and  they  will  long  be  wanting 
owing  to  the  extreme  complexity  of  the  phenomena. 

The  imperfections  of  physiological  and  pathological  investiga- 
tions are  placed  in  a  clear  light  when  we  reflect  that  physiologists 
and  pathologists  scarcely  recognize  the  relations  between  the  pby- 
sical,  chemical,  vital,  and  nervous  forces ;  are  not  acquainted  with 
many  chemical  changes  going  on  in  the  body ;  know  little  or  no- 
thing about  the  origin  and  offices  of  some  of  the  most  important 
constituents  of  the  blood,  that  great  source  of  «the  materials  of 
structure  and  chemical  change ;  dispute  about  the  offices  of  tbe 
spleen,  supra-renal  capsules,  thymus  and  thyroid  glands;  and  pos- 
sess no  absolutely  accurate  method  of  analyzing  the  blood,  or  of 
determining  the  amount  and  character  of  the  products  thrown  off 
from  the  lungs  and  skin. 

Whilst,  therefore,  we  assert  that  the  knowledge  of  pathological 
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phenomena  necessarily  includes  a  knowledge  of  the  relations  of  all 
the  phenomena  of  the  universe,  and  affirm  that  the  dignity  and 
glory  of  a  science  should  depend  upon  the  multitude  and  com* 
plexity  of  its  phenomena — whilst  we  express  the  hope  that  the  day 
will  come  when  the  science  of  medicine  shall  be  founded  upon  the 
immovable  basis  of  inductive  philosophy,  and  the  world  be  com- 
pelled to  recognize  the  truth  that  the  solution  of  the  problems  of 
medicine  requires  a  higher  exercise  of  the  reasoning  faculties  than 
the  solution  of  the  most  complicated  and  difficult  problems  in  phy- 
sical and  chemical  science,  a  higher  exercise  of  the  reasoning  facul* 
ties  than  the  solution  of  even  the  grandest  problems  of  astronomy 
— we  would  acknowledge  that  these  physiological  and  pathological 
investigations  which  we  are  about  to  present  are  imperfect  in  many 
respects,  and  are  merely  beginnings  in  the  right  direction. 

I  shall  be  satisfied  if  they  demonstrate  the  impossibility  of  the 
successful  investigation  of  even  the  most  striking  phenomena  of 
disease  by  a  single  individual,  and  lead  to  unity  and  concert  of 
action  amongst  investigators. 


CHAPTER  III. 

THE  BLOOD. 

Imperfect  state  of  our  knowledge  of  this  fluid — Imperfections  in  onr  methods  of 
analysis — Importance  and  difDcnltj  of  establishing  a  standard  formula  of  the 
eonatitation  of  the  blood  In  health— The  composition  of  the  blood  varies,  not 
only  with  the  class,  but  with  each  spedee  of  animals,  and  corresponds  with  the 
deyelopment  of  the  oigans  and  apparatnses,  illustrated  hy  deyelopment  of  the 
blood  and  organs  of  invertebrate  and  yertebrate  animals — Standard  of  Lehmann, 
and  of  Becquerel  and  Bodier — Importance  of  establishing  the  changes  of  the 
blood  during  thirst  and  stairaticn — Importance  and  diiBculty  of  determining  the 
amount  of  blood  in  the  system; 

In  the  present  state  of  physiological  and  pathological  science, 
the  investigation  of  the  changes  of  the  blood  in  health  and  in  dis- 
ease is  attended  by  great  labor  and  numerous  difficulties;  and  from 
the  complexity  of  the  substances,  the  number  and  delicacy  and  com- 
plexity of  the  chemical  changes  of  these  substancesi  and  from  the 
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numerous  obscure  and  complex  relations  of  these  substances  of 
the  blood  with  the  surrounding  organs  and  tissues,  and  from  the 
great  imperfection  of  the  methods  and  instruments  of  investigation, 
absolute  accuracy  is  impossible.  In  view  of  the  great  labor  and 
numerous  difficulties  and  imperfections  and  absolute  failures  neces- 
sarily arising  from  the  great  complexity  of  the  substances  and 
phenomena,  and  from  imperfections  in  the  modes  and  instruments 
of  investigation,  and  from  the  partial  and  imperfect  nature  of  all 
the  results  of  investigation  thus  far  recorded,  the  profession  is  com- 
pelled to  view  with  consideration  even  approximations  to  the  truth 
These  statements  are  dictated  neither  by  a  spirit  of  exaggeration, 
nor  by  a  desire  to  avoid  criticism  or  to  crave  indulgence.  They 
are  true,  because  important  questions  with  reference  to  the  origin 
and  offices  of  the  most  important  constituents  of  the  blood  remain 
unsettled  and  involved  in  obscurity. 

Whilst  the  physiological  chemist  knows  that  the  elements  of  the 
blood  are  ultimately  derived  from  the  inorganic  world  (one  portion 
directly  and  the  other  secondarily  through  the  vegetable  kingdom); 
whilst  the  chemist  is  able  to  investigate  all  the  combinations  and 
relations  of  these  inorganic  bodies  out  of  the  living  organism; 
whilst  the  physicist  can  demonstrate  the  correlation  and  establish 
the  mechanical  equivalents  of  the  forces  generated  during  these 
chemical  changes ;  while  the  physiologist  can  describe  the  general 
process  of  digestion,  and  the  general  superficial  changes  of  the 
inorganic  and  organic  materials  during  their  preparation  for  the 
blood  and  structures ;  whilst  the  physiological  chemist  can  isolate 
many  of  the  constituents  of  the  blood,  and  of  the  secretions  formed 
from  the  blood ;  whilst  the  physiological  chemist  can  isolate  many 
of  the  substances  resulting  from  the  metamorphoses  of  the  tissues 
and  blood,  and  form  plausible  hypotheses  with  reference  to  the 
relations  of  these  chemical  changes  to  secretion,  nutrition,  and  the 
development  of  the  forces — still,  the  knowledge  of  the  physiological 
chemist  is  incomplete,  because  numerous  chemical  changes  have 
never  been  investigated,  and  his  knowledge  does  not  cover  suffi- 
cient ground  to  allow  the  analysis,  comparison,  and  generalization 
of  all  the  physical,  chemical,  and  physiological  actions,  or  the  de- 
termination of  the  origin,  development,  and  metamorphoses,  and 
physical,  chemical,  and  physiological  relations  of  each  substance, 
or  the  determination  of  those  fixed  relations  or  laws  by  which  it 
would  be  possible,  not  only  to  explain  the  correlation  of  the  physi- 
cal, chemical,  vital,  and  nervous  forces,  but  also  predict  with  abso- 
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lute  certainty  the  effects  of  disturbances  in  the  chemical  changes 
and  in  the  development  and  mutual  relations  of  the  forces. 

The  imperfection  of  physiological  and  pathological  science  is 
placed  in  a  clear  light  when  we  consider  that  the  cause  of  the 
coagulation  of  the  blood,  the  most  striking  and  apparently  simple 
phenomenon  presented  by  this  fluid,  is  still  undetermined,  notwith- 
standing the  researches  of  Hewson,  Hey,  Prater,  Hunter,  Fordyce, 
Langish,  Thackrah,  Scudamore,  Briicke,  and  Bichardson ;  when 
we  consider  that  the  mode  of  origin  and  offices  of  fibrin  are  still 
matters  of  dispute,  Zimmerman,  Simon,  and  Inman  considering  it 
as  an  excretory  product,  of  no  further  use  in  the  animal  economy, 
destined  to  be  still  further  metamorphosed,  and  finally  cast  of^ 
whilst  Paget,  Carpenter,  and  other  physiologists  regard  it  as  the 
most  perfect  of  the  nutritious  products  destined  to  enter  into  the 
constitution  of  the  organs  and  tissues;  when  we  consider  that  the 
mode  and  place  of  origin,  and  the  offices,  and  the  mode  and  place 
of  death  and  disintegration  and  excretion  of  the  colored  blood- 
corpuscles  are  still  subjects  of  dispute  and  investigation  with  the 
best  physiological  chemists ;  when  we  consider  that  the  mode  of 
the  formation  of  the  secretions  from  the  blood,  and  the  connection 
of  the  nervous  system  with  secretion,  nutrition,  and  excretion,  are 
undetermined,  and  are  now  engaging  the  attention  of  the  best 
minds  of  the  profession ;  when  we  consider  that  the  series  of  che- 
mical changes  which  the  elements  undergo  during  the  nutrition  of 
the  organs  and  tissues,  and  during  the  development  of  the  forces, 
are  very  imperfectly  understood,  if  not  wholly  unknown ;  when  we 
consider  that  the  physical  and  chemical  relations  of  the  elements  of 
the  living  body  to  the  vast  majority  of  poisonous  compounds  are 
unknown ;  when  we  consider  that  physiological  and  pathological 
knowledge  extends  merely  to  the  time  and  place,  and  results  of 
change,  and  not  absolutely  to  the  nature  of  the  changes  themselves ; 
when  we  consider  that  no  definite  opinions  prevail  with  reference 
to  the  relations  of  the  physical,  chemical,  and  nervous  forces  and 
phenomena  with  the  vital  and  intellectual  and  moral  principles. 
Should  these  imperfections  in  physiological  and  pathological  science 
cause  indolence  and  indifference  ?  Should  the  complexity  of  the 
phenomena,  and  the  imperfections  in  the  instruments  and  modes  of 
analysis,  lead  the  honest  inquirer  after  truth  to  abandon  the  in- 
vestigation in  despair? 

The  honest  attempts  to  unravel  complicated  phenomena,  by 
honest  and  truth  loving  minds  who  are  not  afraid  or  ashamed  to 
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point  out  their  failures,  and  tlie  imperfections  of  their  modes  of 
investigation,  and  who  ardently  desire  to  incite  others  to  inveetiga- 
tion,  and  who  would  cheerfully  destroy  with  their  own  hands  every 
erroneous  statement  or  hypothesis  or  theory  which  they  have  pro- 
mulgated, have  been  and  will  often  be  characterized  by  the  para* 
sites  and  vultures  of  the  medical  profession,  as  failures,  yea,  even 
as  dishonest  failures,  simply  because  they  yield  only  negative  results, 
or  fail  to  elicit  the  whole  truth. 

In  judging  of  the  value  of  original  investigations,  we  should  at 
all  times  bear  in  mind  the  fact,  that  the  development  of  all  sciences 
has  been  the  slow  result  of  the  labors  of  many  zninds,  and  that  the 
rapidity  of  the  development  of  each  branch  of  knowledge  has  bees 
in  exact  proportion  to  the  complexity  of  the  phenomena.  Thus 
mathematics,  and  astronomy  and  mechanics,  which  deal  with  the 
most  simple  and  general  phenomena,  were  the  first  developed,  and 
are  now  the  most  perfect  of  all  sciences.  As  man  stands  upon  a 
pyramid,  the  foundation  of  which  is  the  inorganic  world,  and  the 
materials  composing  this  pyramid,  consisting  first  oi  plants  in 
various  stages  of  development,  the  simpler  extending  downwards, 
the  more  complicated  extending  upwards,  diminishing  in  nunibers 
as  they  increase  in  complexity ;  and  secondly  of  animals  in  various 
stages  of  development,  increasing  in  complexity  and  diminishing 
in  numbers  as  they  extend  upwards ;  and  as  the  existence  of  man 
is  absolutely  dependent  upon  the  relations  of  the  component  mem- 
bers of  the  universe ;  and  as  the  forces  of  man  are  all  the  resultants 
of  the  action  of  the  same  forces  of  the  sun  which  keep  up  a  never 
ending  circulation  and  change  of  the  matter  upon  the  surface  of 
our  globe ;  and  as  the  development  and  action  and  life  of  man  and 
of  all  organized  beings  depend  upon  the  forces  not  only  of  our  sun 
but  also  of  the  fixed  stars,  it  is  evident  that  he  is  a  type  of  the 
universe  and  comprehends  within  himself  idl  phenomena,  astrono- 
mical, physical,  chemical,  physiological  and  psychological,  and  thai 
his  phenomena  are  exceedingly  complex,  and  require  for  their 
complete  solution  the  most  laborious  investigations  and  the  most 
exalted  exercise  of  the  reasoning  faculties.  Notwithstanding,  that 
from  the  complexity  of  the  phenomena  and  the  difficulties  of  the 
investigations,  the  progress  of  physiology  and  pathology  must  be 
slow ;  the  observer,  so  far  from  being  discouraged,  should  be  ani- 
mated to  vigorous  and  prolonged  efibrt,  remembering  that  every 
honest  physiological  and  pathological  investigation  must  be  pro- 
ductive of  good,  even  if  its  results  be  only  negative.    Negative 
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results  are  always  valaablei  because  they  assist  in  defining  the 
bounds  of  knowledge,  and  in  determining  the  extent  of  man's 
power  over  the  phenomena  of  nature,  which  depends  absolutely 
upon  his  knowledge  of  the  properties,  forces,  and  relations  and 
laws  of  matter. 


Importance  and  Difficulty  of  Establishing  a  Standard  Formula  of 

the  Oonstiiution  of  the  Shod  in  Health. 

The  blood  is  composed  of  so  many  and  such  different  materials, 
and  is  liable  to  so  many  variations  from  causes  entirely  compatible 
with  health,  that  the  establishment  of  a  reliable  standard  to  which 
the  changes  of  the  blood  in  disease  may  be  referred,  is  difficult  if 
not  impossible,  and  requires  nice  discrimination,  laborious  investi- 
gation, and  wide  generalization. 

The  blood  is  composed  not  alone  of  the  elements  of  nutrition  and 
secretion  and  force,  it  receives  also  the  products  of  the  disintegra- 
tion of  the  tissues  and  organs,  and  the  products  resulting  from  the 
chemical  changes  of  the  elements  used  in  working  the  apparatus, 
and  in  maintaining  a  definite  temperature. 

The  elements  of  the  blood  may  be  furnished  from  the  food  and 
atmosphere  alone,  through  the  stomach,  lungs,  and  skin ;  but  the 
blood  as  blood,  is  the  resultant  of  the  elaboration  of  many  organs, 
and  of  the  chemical  changes  of  all  the  organs  and  tissues. 

The  blood  is  not  only  distributed  by  innumerable  channels 
through  every  recess  of  the  body ;  the  blood  is  not  only  the  source 
of  all  the  elements  of  structure ;  the  blood  not  only  furnishes  the 
materials  for  all  the  secretions  and  excretions,  and  for  all  the 
chemical  changes — but  the  blood  is  in  turn  affected  by  the  physical 
and  chemical  changes  of  every  vessel,  of  every  nerve,  of  every 
organ  and  texture  of  the  body.  It  is  evident,  then,  that  the  con- 
atitution  of  the  blood  will  depend  upon  the  food ;  upon  the  vigor 
and  perfection  of  the  organs  of  digestion,  respiration,  circulation, 
and  secretion  and  excretion ;  upon  the  vigor  and  perfection  of  the 
nervous  system,  and  of  all  the  organs  and  apparatus;  and  upon 
the  correlation  of  the  physical,  vital,  and  nervous  forces. 

The  character  of  the  blood,  then,  will  vary  with  the  animal ;  with 
the  organ  and  tissue  through  which  it  is  circulating;  with  the  age, 
sex,  temperament,  race,  diet,  previous  habits,  occupation,  and  pre- 
vious diseases;  with  the  soil  and  climate;  and  with  the  relative 
states  of  activity  of  the  forces. 
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The  constitution  of  the  hlood  varies  not  only  mih  the  class  but  tffSh 
each  species  of  animals^  and  corresponds  with  the  development  and  per- 
fection of  the  organs  and  apparatus. 

Thas,  in  the  lowest  forms  of  the  protozoa,  which  resemble  simple 
cells  provided  with  yibratile  cili®,  we  find  no  circulatory  system; 
no  fluid  separated  from  the  albuminous  fluid  which  permeates  the 
structures,  to  which  the  name  blood  may  be  applied;  no  special 
organs;  and  no  nervous  system.  In  the  higher  members  of  this 
group  we  discover  the  first  rudiments  of  a  circulatory  system,  and 
an  attempt  at  the  interchange  of  the  fluids  from  different  parts  of 
the  body.  All  the  stomatoda  have  contractile  pulsatory  cavities 
situated  in  the  denser  and  outer  layers  of  the  parenchyma  of  the 
body.  During  their  expansion  these  cavities  become  filled  with  a 
clear,  transparent,  colorless  liquid,  which  disappears  entirely  during 
the  contraction.  No  bloodvessels  communicate  with  these  cavities^ 
and  no  special  walls  have  been  discovered  surrounding  them ;  and 
the  fluid  which  they  contain,  although  analogous  to  blood,  contains 
no  corpuscles.  By  these  simple  means,  corresponding  to  the  struo* 
ture  of  these  animals,  the  fluids  of  the  body  are  prevented  from 
stagnation,  and  a  free  interchange  of  the  nutritive  elements  pro- 
moted. 

In  the  polypi — inarticulate  fleshy  bodies,  having  a  simple  visceral 
cavity,  with  a  single  opening  at  the  centre  above,  without  intestines, 
without  glands  separated  from  the  walls  of  the  visceral  cavity,  with 
no  distinction  of  sex,  and  an  imperfectly  developed  nervous  system 
in  the  highest,  and  none  whatever  in  the  lowest — the  circulatory 
system  is  rudimentary,  and  the  fluid  which  it  distributes  nothing 
but  the  digested  matters  of  the  visceral  cavity  mixed  with  sea- 
water.  This  circulatory  fluid  contains  a  few  spherical  corpuscles, 
apparently  albuminous,  and  a  few  oil-globules.  According  to  Dr. 
T.  Williams,^  a  few  of  these  corpuscles  appear  to  be  nudeatod, 
others  appear  to  contain  secondary  cells,  and  others  again  are 
charged  with  minute  granules.  The  fluid  is  incapable  of  coagu- 
lation, and  contains  albumen  in  very  small  amount 

In  the  highest  species  of  the  acaleph»  the  nervotis  system  is 
more  developed  than  that  of  the  polyps,  and  the  blood  and  circu- 
latory system  show  a  corresponding  degree  of  development.  The 
transparent  gelatinous  bodies  of  these  animals  are  traversed  by 

1  Memoir  on  tlie  Blood-proper  and  Chylaqueons  Flnid  of  Invertebrate  Aniyn^^s 
hj  Dr.  T.  WmiamB,  PhiloB.  Transact.,  1852 ;  Brit,  and  For.  Med.-Chir.  ReYlev, 
vol.  zii.  p.  484. 
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canals,  which  receive  water  from  the  stomach  or  directly  from 
without^  and  being  lined  with  cilisd  effect  a  constant  renewal  of  the 
water,  and  thus  perform  the  office  of  a  respiratory  system.  These 
aquiferous  canals  are  surrounded  by  vessels  which  have  exceed- 
ingly thin  walls,  and  are  without  ciliated  epithelium  and  longi- 
Uidinal  and  circular  fibres,  and  which  open  directly  by  large  tubes 
into  the  alimentary  canal.  In  some  species,  according  to  Will, 
these  sanguiferous  vessels  contain  a  greenish  fluid,  with  spheroidal 
and  slightly  elongated  red  corpuscles  with  large  nuclei;  in  others 
the  corpuscles  are  brown,  and  in  others  again  they  are  of  a  greenish 
color.  There  is  no  regular  circulation,  the  blood  being  shifted 
hither  and  thither  by  the  irregular  contractions  of  the  body.  The 
blood  of  the  acalephae,  although  like  that  of  the  polyps,  the  direct 
product  of  digestion  mixed  with  sea- water,  is  of  a  higher  type, 
because  its  corpuscles  are  larger,  contain  more  granules  and  oil- 
globules,  and  their  cell-membranes  are  more  distinct. 

The  higher  members  of  the  echinodermata  have  a  distinct  circu- 
latory system  separated  from  the  alimentary  canal,  composed  of 
arterial  and  nervous  trunks,  between  which,  in  some  species,  there 
is  an  organ  analogous  to  a  heart.  The  echinodermata  is  the  only 
class  amongst  the  radiata  in  which  a  proper  circulation  of  the 
nutritive  fluid  takes  place,  and  this  is  attended  with  a  correspond- 
ing development  of  the  nervous  and  muscular  systems  and  organs 
of  secretion.  It  is  in  this  class  that  we  first  find  the  liver  in  its 
rudimentary  state,  however,  consisting  of  simple  caeca,  opening 
into  the  digestive  cavity.  According  to  Dr.  T.  Williams,  the  cor- 
puscles resemble  spherules,  composed  of  hard  and  very  minute 
granules  of  coagulated  albumen,  without  any  detectable  nucleus  or 
cell-wall,  or  oily  particles,  and  are  readily  broken  up  into  their 
individual  molecules. 

In  the  spiunculida,  the  highest  order  of  this  class,  the  corpuscles 
are  more  highly  developed,  being  flat  and  irregularly  oblong,  having 
small,  bright,  highly  refractive  nuclei. 

As  the  great  object  of  these  observations  is  to  show  that  the 
constitution  of  the  blood  depends  upon  the  development  and  per- 
fection of  the  organs,  and  apparatus,  and  nervous  system,  and  place 
in  a  clear  light  the  great  difficulty  and  complexity  of  the  problem 
to  establish  a  definite  standard  to  which  diseased  blood  may  be 
referred,  we  will  pass  over  the  remaining  classes  of  the  inverte- 
brata,  and  notice  only  the  highest  division  of  the  moUusca,  the 
cephalopoda. 
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The  nervoaa  system  of  the  cephalopoda  is  highly  developed, 
having  a  central  portion  resembling  the  brain  of  the  vertebrata,  ia 
the  extraordinary  increase  of  its  ganglionic  substance,  and  in  being 
contained  in  a  cartilaginous  cranium.  They  have  a  well-developed 
muscular  system,  and  the  rudiments  of  an  internal  skeleton,  and  all 
the  organs,  except  the  spleen,  which  are  found  in  the  vertebrata. 
They  have  organs  of  sense  corresponding  in  perfection  with  the 
development  of  the  nervous  system;  digestive  apparatus  compli* 
cated  in  structure;  salivary  glands  highly  developed;  a  pancress 
present  in  some  species ;  the  liver  present  in  all,  and  consisting  ci 
a  compact  glandular  mass,  with  distinct  excretory  ducts ;  kidneys 
also  present.  The  circulatory  and  respiratory  systems  exhibit  s 
development,  and  the  blood  shows  an  elaboration  corresponding  to 
the  perfection  of  the  organs  and  apparatuses  of  the  cephalopoda. 
It  coagulates  spontaneously  upon  standing,  and  the  number  of 
corpuscles  is  greatly  increased.  They  inclose  numerous  granuks, 
thus  resembling  the  colorless  corpuscles  of  the  vertebrata.  The 
majority  of  the  blood-corpuscles  are  colorless;  some  few,  scattered 
here  and  there,  have  a  violet  hue. 

Blood  of  Vertebrate  Animals. — In  the  amphioxus,  or  branchlostoma 
(Lancelot),  the  most  simply  constructed  of  vertebrate  animals,  the 
circulatory  system  resembles  closely  that  of  some  of  the  Annelida, 
as  the  Eunice,  in  its  division  and  the  distribution  of  numeioua 
pulsatile  dilatations  upon  the  different  vascular  trunks.  The  respi- 
ratory  system  is  formed  upon  an  equally  degraded  type.  The 
branchial  apparatus  is  placed  in  the  same  cavity  in  whioh  are 
lodged  the  liver,  kidneys,  generative  apparatus,  and  greater  portion 
of  the  intestinal  canal,  thus  resembling  closely  the  invertebrata. 
The  nervous  and  organic  systems  are  correspondingly  simple  in 
structure.  The  canal  which  incloses  the  spinal  column  presents 
anteriorly  no  cranial  expansion,  but  the  spinal  cord  extends  from 
one  extremity  to  the  other.  The  liver  is  reduced  to  its  rudimen* 
tary  condition,  a  greenish  glandular  layer  lining  a  portion  of  the 
intestines,  and  the  spleen  is  absent.  Accompanying  these  simple 
undeveloped  organs  and  feeble  forces  we  find  odorless  blood,  rich 
in  water  and  poor  in  solid  constituents.  In  the  blood  of  this  animal 
we  find  only  colorless  corpuscles.  This  is  remarkable  when  we 
remember  that  the  spleen  also  is  absent.  Colored  corpuscles  and 
a  well  developed  spleen  mark  the  more  highly  organissed  fishea 


HALABIAL  FSV8B,  291 

TVe  can  assert  that  as  far  as  our  researches  and  experiments  upon 
fishes  have  extended,  the  number  of  the  colored  blood-corpuscles, 
and  the  elaboration  of  the  blood,  and  the  rapidity  of  the  develop- 
ment, and  the  energy  of  the  forces,  correspond  to  the  development 
and  perfection  of  the  organs.  Thus,  in  the  Garfish  (Lepisosteons 
oflsens),  which,  in  addition  to  branchial  apparatus,  has  a  capacious 
lung  (opening  by  a  short  trachea  and  extending  nearly  the  whole 
length  of  the  abdominal  cavity),  we  find  a  greater  number  of  colored 
blood-corpuscles,  and  more  active  and  vigorous  forces.  The  Gar  is 
a  destruetive  and  active  pirate,  and  consequently  needs  great  mus- 
cular power  to  outstrip  and  capture  the  swift  inhabitants  of  the 
watery  elements.  Without  the  simultaneous  development  of  the 
oolored  blood-corpuscles,  and  of  the  organs  and  apparatus,  this 
would  be  impossible.  We  might  demonstrate  these  propositions 
by  numerous  examples  obtained  by  our  own  laborious  investiga- 
tions, but  these  will  suffice  to  establish  the  truth  of  our  propositions 
with  reference  to  the  class  of  fishes. 

In  the  class  of  reptiles  we  find  a  similar  development  of  the 
blood,  corresponding  to  the  development  of  the  organs  and  nervous 
system,  and  the  activity  of  the  forces  and  intelligence.  Thus,  the 
blood  of  the  doubtful  reptiles,  as  the  Congo  Snake  of  our  southern 
swamps  and  ricefields  (Amphiuma  means),  and  the  Hellbender 
(Menopoma  AUeganiensis),  is  thin,  deficient  in  blood-corpuscles, 
and  far  less  highly  developed  than  the  blood  of  the  Alligator,  or 
Chelonians. 

In  Birds  and  Mammalia  we  find  a  great  increase  of  colored 
corpuscles,  not  only  in  quantity,  but  also  in  numbers.  The  size 
of  the  corpuscles  are  greatly  diminished.  The  character  of  the 
blood  varies  in  the  different  species,  and  even  with  the  same ;  but 
the  facts  are  as  yet  wanting  which  would  enable  us  to  introduce 
these  elements  with  accuracy  in  the  calculations  destined  to  the 
establishment  of  a  typical  formula,  to  which  the  changes  of  the 
blood  in  disease  may  be  referred. 

The  following  table,  drawn  up  by  Lehmann*  from  his  own  ana- 
lyses, and  from  the  experiments  and  deductions  of  Schmidt,  presents 
a  comparison  of  the  quantitative  relations  of  the  principal  elements 
of  the  blood-cells  and  intercellular  fluid : — 

■  Lehnuom's  Physiologioal  Chemistiy,  EngliBh  ed.,  vol.  ii.  p.  160 ;  American 
ed.,  vol.  i.  p.  546. 
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1000  Parts  of  Moot  BiooD-CoBFUiOLM 

OOHTAIK — 

Water 688.00 

Solid  constituents  .        .        •    312.00 


Speoifio  gravity 


Httmatin         •        •        •        • 
Globulin  and  cell-membrane  . 

Fat 

Bztraotive  matters  • 

Mineral   substanoes   (withont 

iron) 


•  1088.60 

.      16.76 

.    282.22 

2.31 

2.60 


8.12 


Chlorine 
Bnlphnrio  acid 
Phosphoric  acid 
Potassium 


1.686 
0.066 
1.134 
8.328 


Sodium 1.062 

Oxygen 0.667 

Phosphate  of  lime  .        .        .  0.114 

Phosphate  of  magnesia  •        .  0.073 


1000  PABts  OP  LuHJOB  Sabouivib  Coi- 
TAor — 

Water 902.90 

.      97.10 


Solid  constituents 


Speciflo  graTity 


Fibrin     . 

Albumen 

Fat         .        .        . 

EztrtotlTe  matters . 

Mineral  substanoes 


Chlorine 
Sulphuric  aoid 
Phosphoric  acid 
Potassium 
Sodium  . 
Oxygen  • 
Phosphate  of  lime 
Phosphate  of  magnesia 


.  10^.00 


4.06 

78.84 

1.72 

3.94 

6.65 


3.641 

0.1IS 
0.191 
0.33 
3.Sfi 
(kM 
0.311 
0.1 


The  following  are  the  physiological  limits  of  the 
the  constituents  of  the  blood,  as  established  by  the 
MM.  BecquereP  and  Bodier : — 

In  1000  PABTS  or  Blood^ 


▼ariations  of 
researches  of 


The  Water  may  vary      .... 
"    Specific  gravity  of  the  blood  may  vary 
"  Globules  .  «      «« 

"  Fibrin 

'*  Solid  matters  of  the  serum 
''  Cholesterine     . 
"  Animal  soap     • 
'*  Serolin     • 
'*  Chloride  of  sodium 
"  Soluble  salts     • 
"  Phosphates 


u 
u 
u 
tt 
(I 
« 
u 
u 


ti 
tl 
ti 
11 
tt 
tt 
tt 
tt 


from    760.000 
«      1066. 
120.000 
2.000 
90.000 
0.076 
1.000 
0.010 
2.000 
1.600 
0.600 


tt 
tt 
tt 

M 

U 
U 

u 
tt 
tt 


to 
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Ik  1000  Pabts  of  Sbbum — 

The  Speciflo  gravity  of  the  serum  may  vary    from  1027. 
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"  Water  of  the  serum 
"  Solid  matters 
"  Albumen 
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"       90.000 


The  following  is  the  typical  formula  of  the  constitution  of  the 
blood  in  health,  adopted  by  MM.  BecquereP  and  Bodier  :— 


■  Pathological  Chemistry  of  MM.  Becquerel  and  Bodier,  English  ed.,  p.  90. 
'  Loo.  cit.y  p.  81. 
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Ahaltsis  of  1000  Parts  of  Sebum. 

Speoific  gravity  of  senun        .  1028.000 
Water     .....    908.000 
Albnmen         ....      80.000 
Extraotive   matters   and  free 
salts 12.000 


AvALTsm  OF  1000  Parts  of  Blood. 

SpeoUlo  graTitj  of  the  blood   •  1060.000 

"Water 781.600 

Globules         ....  135.000 

^bumen        ....  70.000 

Fibrin 2.500 

Fatty  matters,  extraetive  mat- 
ters, and  free  salts       •        .  10.000 
Phosphates     ....  0.550 
Iron 0.350 

Notwithstanding  the  results  of  these  laborious  investigations,  we 
most  acknowledge  that  the  establishment  of  an  absolute  standard, 
expressing  the  constitution  of  the  blood  in  health,  is  impracticable, 
if  not  impossible.  In  the  first  place,  we  must  not  only  establish  a 
formula  for  each  class  and  species  of  animal,  and  for  the  human 
race  generally,  but  we  roust  establish  a  formula  for  each  tempera- 
ment, and  for  each  race  and  nation,  under  every  conceivable  cir- 
camstance  of  soil,  climate,  and  occupation. 

Another  important  field  of  investigation  is  the  changes  of  the 
constituents  of  the  blood  during  thirst  and  starvation. 

In  a.lmost  all  the  forms  and  grades  of  fevers  the  patients  are 
deprived  of  food,  either  by  the  physician  or  by  the  condition  of  the 
digestive  apparatus.  Accompanying  this  condition  we  have  rapid 
chemical  changes,  and  often  perverted  nutrition.  The  constituents 
of  the  blood  may  be  divided  into  two  great  classes,  the  nutritive 
and  force  elements.  From  the  chemical  changes  of  these  two 
classes  arises  a  third  class,  called  the  excrementitious.  Now,  both 
classes  of  matter,  the  force  elements  and  the  nutritive  elements,  are 
consumed,  chemically  altered,  and  converted  into  excrementitious 
o£Eending  compounds  during  starvation.  In  like  manner  both 
classes  are  converted  into  excrementitious  compounds  in  fever. 
Now,  to  determine  definitely  what  changes  are  due  to  fever,  we 
must  first  determine  what  are  due  to  starvation;  that  is,  to  the 
consumption  of  the  blood  during  nutrition,  and  the  generation  of 
the  forces  by  which  the  machinery  is  worked.  This  can  only  be 
accomplished  by  determining  the  changes  of  the  blood  during 
starvation,  and  the  forces  and  products  resulting  from  these  che- 
mical changes.  A  standard  will  thus  be  established,  to  which  the 
changes  in  fever  may  be  referred.  In  fever  we  have  a  pathological 
state  (abnormal  changes)  superadded  to  those  normally  existing. 
We  can  never  have  accurate  pathological  knowledge  until  we  de- 
termine the  physiological  changes.    Another  difiiculty  meets  us : 


V 


; 
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The  elements  of  the  blood  are  liable  to  variations,  not  only  of 
quality,  but  also  of  quantity.  We  must  determine,  not  merely  tbe 
relative  variations,  but  also  the  quantitative.  By  analyzing  the 
phenomena  carefully,  and  attributing  to  each  its  just  position,  we 
may  eliminate  the  elements  of  the  proUem  only  to  a  probable 
issue,  we  may  determine  the  character  of  the  changes  and  of  the 
morbific  agent ;  but  the  absolute  amount  of  these  changes  will  be 
unknown,  without  some  method  of  determining  the  amount  of 
blood  in  the  system.  Here,  then,  is  a  great  and  serious  difficnltj 
in  the  establishment  of  an  absolute  standard  of  comparison*  We 
have  no  accurate  means  of  determining  the  amount  of  blood  circu- 
lating through  the  system.  It  is  evident  that  obscurity  on  this 
point  introduces  obscurity  everywhere,  and  impairs  the  value  of 
every  standard  we  may  erect.  The  truth  of  this  proposition  is 
established  by  looking  at  the  great  discrepancies  which  have  pre- 
vailed among  physiologists,  with  regard  to  the  amount  of  blood 
contained  in  the  bodies  of  warm-blooded  animals.  Blumenbadi 
estimated  the  quantity  in  an  adult  man  at  8.5  to  11  pounds,  Beil 
at  44,  Haller  computed  it  at  28  to  80,  Borelli  20,  Young  40,  Dn- 
mas  25,  Fletcher  SO,  Ancell  30.  M.  Valentin,  by  his  method  of 
injecting  water,  arrived  at  the  following  results.  The  numbers 
represent  the  relation  existing  between  the  quantity  of  blood  and 
the  weight  of  the  body^ 

Large  dogs  (the  mean  of  fonr  experiments),  as  .        .        .  1 :  4.5 

A  lean,  debilitated  sheep,  as 1  :  5.02 

Cats,  female  (the  mean  of  two  experiments),  as         •        .  1  :  5.78 

A  large  female  rabbit,  as •        .  1 :  6.20 

From  these  data  he  estimates  the  amount  of  human  blood  to  be — 

Hale  sex,  as 1  :  4.36 

Female  sex,  as 1 :  4.93 

This  would  give  in  a  man  weighing  150  lbs.  80  lbs.  of  blood, 
and  in  a  female  weighing  180  lbs.  26  lbs.  Lehman  determined  the 
amount  of  blood  in  the  bodies  of  two  criminals,  who  were  decapi- 
tated, to  be  from  17.6  to  nearly  19  lbs.,  or  one-eighth  the  weight 
of  their  bodies.  My  own  observations  have  established  the  fact, 
that  the  amount  of  blood  varies  with  the  difierent  classes  of  animals, 
and  corresponds  with  the  rapidity  of  the  chemical  changes  of  the 
blood  and  tissues,  and  with  the  physical,  vital,  and  nervous  forces. 
These  investigations  have  established  that  the  blood  is  more  abun- 
dant in  warm  than  in  cold-blooded  animals.  These  facts  are  im- 
portant in  their  bearing  upon  the  phenomena  of  health  and  disease. 
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When  we  have  a  large  supply  of  bloody  and  a  rapid  distribution  of 
blood,  then  we  will  have  a  rapid  generation  of  force. 

In  the  present  state  of  science  we  possess  no  method  of  deter- 
mining absolutely  the  amount  of  blood  existing  in  the  animal  body. 
Whilst  we  might  determine  the  amount  of  blood  contained  in  the 
large  bloodvessels,  it  would  be  utterly  impossible  to  determine  the 
amount  in  the  capillaries,  because  the  quantity  lost  after  fatal  he- 
morrhage is  no  criterion  whatever,  and  the  latter  portions  drawn 
are  also  mixed  with  the  fluids  of  the  organs  and  tissues.  Our 
knowledge  on  this  subject  is  vague,  and  may  be  summed  up  in  a 
few  sentences.  The  young  are  said  to  have  more  blood  than  adults 
and  the  aged,  and  lean  persons  are  said  to  have  more  blood  than 
very  fat  persons.  As  in  certain  diseases  there  is  a  rapid  destruc- 
tion and  perversion  of  the  elements  of  the  blood,  and  as  it  appears 
that  these  chemical  changes  are  destined  to  fulfil  certain  salutary 
offices,  as  the  destruction  of  peculiar  poisons,  it  is  evident  that  an 
increase  or  diminution  of  the  blood,  even  within  the  limits  of  health, 
must  modify  not  only  the  course  of  diseases,  but  also  the  action  of 
remedial  agents.  The  determination  of  an  absolute  standard  is 
fiEirther  impossible,  because  in  the  piesent  state  of  science  the 
methods  of  analysis  are  not  strictly  accurate.  We  have  no 
absolutely  accurate  method  of  determining  the  colored  blood- 
corpuscles. 

We  have  stated  these  difficulties,  not  with  the  design  of  casting 
doubt  and  discredit  upon  physiological  and  pathological  science, 
but  rather  with  the  design  of  pointing  out  the  great  complexity  of 
the  phenomena,  and  defining  the  bounds  of  knowledge,  and  induc- 
ing caution  both  in  investigation  and  in  the  generalization  of  the 
results  of  observation  and  experiment. 
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CHAPTER  IV. 

CHANGES  OF  THE  BLOOD  IN  MATiARTAL  FBYXB. 

Color  of  the  blood  and  serum  in  malarial  fever  and  other  diseaaea — Speciiks  graritj 
and  coagulation  of  the  blood  in  malarial  fever  and  other  diseases — ^Fibrin  de- 
creases in  malarial  fever — Formation  of  heart-clots  in  oongestive  fever  during 
life — Cause  of  the  coagulation  of  the  blood  unknown — Chemical  changes  of  th« 
blood  in  malarial  fever  compared  with  the  changes  of  the  blood  in  other  diseases 
—Blood-corpuscles  are  destrojed  during  malarial  fever,  and  during  the  slow 
action  of  the  poison,  unattended  with  fever — ^Principles  of  treatment  founded 
upon  these  changes — Time  when  these  changes  of  the  blood  commence. 

It  is  important  that  we  should  in  the  first  place  determine  the 
extent  and  bearing  of  our  means  of  investigation,  and  of  oar  knonr- 
ledge. 

In  the  present  state  of  physiological  and  pathological  science, 
and  methods  of  investigation,  our  knowledge  of  the  changes  of  the 
blood  during  disease  is  limited  to  an  examination  of  the  venous 
blood  of  the  extremities,  or  of  the  surface  of  the  trunk.  -We  have 
no  means  of  investigating  the  changes  of  the  blood  in  different 
organs  and  tissues  during  the  different  stages  of  disease. 

The  changes  of  the  blood  in  the  different  organs  can  only  be 
determined  by  an  examination  of  the  blood  remaining  in  thc^e 
organs  after  death.  The  information  yielded  by  an  examination 
of  the  blood  of  the  extremities  and  surface  of  the  trunk  during  life, 
and  of  the  blood  remaining  in  the  organs  after  death,  must  be 
imperfect,  because  we  can  only  superficially  determine  the  com- 
position of  the  blood  at  different  stages  of  the  disease,  and  are 
wholly  unable  to  determine  its  changes  in  different  organs  and 
tissues,  and  apparatus,  and  are  limited  to  an  examination  of  the 
blood  in  the  organs  only  after  a  fatal  termination,  and  must,  there- 
fore, remain  without  the  facts  which  would  enable  us  to  determine 
definitely  the  various  steps  of  the  chemical  changes,  and  the  phy- 
sical, chemical,  physiological,  and  toxicological  action  of  the  resulting 
compounds.  The  examination  of  the  blood  after  death  must  always 
yield  imperfect  and  unsatisfactory  information,  even  with  reference 
to  the  effects  of  the  morbific  agents  upon  the  bloodj  immediately 
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preceding  death,  because  in  the  hours  of  death,  when  the  circulation 
and  respiration  are  impeded,  and  the  temperature  diminished,  and 
the  nervous  and  vital  influences  enfeebled,  many  physical  and 
chemical  changes  of  the  blood  may  result  from  the  disturbances  of 
the  circulation  and  respiration,  and  from  the  alterations  of  the.  pro- 
cess of  endosmose,  and  from  the  chemical  changes  of  the  organs 
and  tissues  through  which  the  blood  passes,  entirely  independent 
of  the  actions  of  the  morbific  agents. 

In  an  examination  of  this  kind  it  would  be  necessary  first  to 
establish  a  standard  formula  of  the  constitution  of  the  blood  in 
each  organ,  and  tissue,  and  apparatus,  by  an  examination  of  the 
blood  after  death,  in  the  organs,  and  tissues,  and  apparatuses  of 
those  who  had  died  in  perfect  health,  and  also  during  starvation. 
In  the  preceding  chapter  we  demonstrated  that  the  constitution  of 
the  blood  varied  with  each  animal,  and  in  the  human  race  varied 
with  temperament,  age,  previous  habits,  diet,  occupation,  and  pre- 
vious diseases  and  race ;  and  hence  concluded  that  it  was  difficult 
if  not  impossible,  to  establish  a  universal  typical  formula  of  venous 
blood.  It  is  evident,  therefore,  that  the  difficulties  of  establishing 
typical  formulas  of  the  constitution  of  the  blood  in  the  various 
organs,  and  tissues,  and  apparatuses,  would  be  increased  a  thousand 
fold. 

Besides  these  difficulties,  the  poison  or  poisons  which  produce 
the  changes  of  the  blood  in  malarial  fever  have  never  been  isolated, 
and  we  know  nothing  whatever  concerning  its  physical,  chemical, 
physiological,  and  pathological  relations  with  the  elements  of  the 
blood,  and  nervous  system,  and  organs,  and  tissues  by  direct  expe- 
riment. We  can  only  infer  them  from  the  changes  going  on  during 
the  progress  of  the  disease.  So  complicated  are  the  phenomena, 
and  so  imperfect  our  knowledge  of  malarial  fever,  that  we  are  un- 
able to  answer  such  important  questions  as  these:  Does  the  poison 
act  by  catalysis,  by  its  mere  presence  in  the  blood,  inducing  a  series 
of  chemical  changes,  which  result  in  the  alteration  and  destruction 
of  the  elements  of  (he  blood?  or  does  it  undergo  chemical  changes 
itself,  and  during  these  chemical  changes  generate  from  its  own 
elements,  and  from  those  of  the  blood,  substances  capable  of  pre- 
venting and  arresting  the  secretions  of  the  organs,  and  of  interfering 
with  the  nutrition  and  chemical  actions  of  the  muscular  and  nervous 
systems,  and  causing  aberrated  muscular  and  nervous  actions  7  Are 
the  acceleration  and  disturbance  of  the  circulation  and  respiration, 
and  the  aberration  of  the  nervous  and  muscular  phenomena,  due  to 
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the  direct  action  of  the  poison  in  the  blood  upon  the  mnsenlar  and 
nervous  elements,  or  to  the  action  of  the  altered  constituents  of  the 
blood?  Are  the  changes  in  the  secretions  of  the  liver  dne  to  the 
direct  action  of  the  poison  upon  the  secretory  structures,  or  to  the 
action  of  the  altered  constituents  of  the  blood  supplied  for  secretioni 
or  to  the  action  of  the  poison  of  the  altered  constituents  of  the  blood, 
upon  that  portion  of  the  nervous  system  which  influences  the  secre- 
tion of  the  liver  ? 

In  attempting  to  answer  these  questions,  we  can  reason  analogi- 
cally, but  not  definitely  and  absolutely.  The  great  dijQ&culty  is, 
that  we  have  not  as  yet  been  able  to  isolate  the  poison.  If  we 
could  isolate  the  poison,  we  would  be  able  to  watch  its  action,  in 
combination  with  the  actions  of  external  agents,  and  compare  its 
action  with  that  of  other  known  poisons  upon  the  living  system, 
under  definite  conditions.  The  relations  of  cause  and  effect  could 
thus  be  determined,  and  the  operation  of  the  agents  determined 
with  a  precision  corresponding  to  the  perfection  of  the  modes  ot 
investigation. 

If  the  physical  and  chemical  properties  of  a  poison  be  known, 
and  if  it  can  be  isolated  and  weighed,  a  definite  quantity  may  be 
introduced  into  the  animal  body,  and  by  carefully-devised  experi- 
ments the  physiologist  can  determine  the  channels  through  which 
the  poison  is  absorbed  into  the  blood,  and  its  effects  upon  the  tis> 
sues  with  which  it  comes  in  contact,  and  its  chemical  and  physical 
relations  to  the  elements  of  the  blood,  and  the  influence  of  the 
changes  produced  by  it  in  the  elements  of  the  blood,  upon  the 
organs  and  tissues,  and  upon  the  development  and  correlation  of 
the  physical,  and  vital,  and  nervous  forces;  and  by  carefully- 
devised  experiments  the  physiologist  can  determine  whether  the 
action  of  the  poison  be  confined  to  one  or  more  organs,  and  whether 
the  derangement  of  the  chemical  actions  in  these  organs  may  not 
be  the  cause  of  the  subsequent  phenomena;  and  by  careful  ana- 
lyses of  the  excretions  of  the  kidneys,  intestines,  skin,  and  lungs, 
he  can  determine  in  what  state  the  poison  is  ^hrown  off;  he  can 
determine  whether  it  has  acted  by  its  simple  presence,  or  whether 
it  has  itself  entered  into  the  round  of  chemical  change,  and  been 
either  altered  or  destroyed ;  and  by  a  comparison  of  the  products 
of  the  metamorphoses  of  the  elements  of  the  living  body  with  the 
alterations  produced  in  the  poison,  and  in  the  constituents  of  the 
blood,  he  can  form  some  definite,  if  not  absolutely  correct  idea  of 
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tbe  series  of  chemical  changes  leading  to  the  alterations  of  the 
various  secretions  and  excretions,  and  of  the  elements  of  the  blood ; 
and  by  carefully-devised  experiments  the  physiologist  and  patho- 
logist may  also  determine  the  relations  of  remedial  agent  to  the 
poison.  Upon  the  results  of  such  experiments  and  investigations, 
a  true,  absolute  system  of  pathology  and  therapeutics  can  alone  be 
based. 

It  is  evident  that  the  perfect  knowledge  of  all  diseases  will  never 
be  obtained,  until  the  physician  is  able  to  isolate  the  special  poisons, 
and  determine  their  physical,  chemical,  physiological,  and  patho- 
logical relations.  In  the  case  of  malarial  fever,  although  analogical 
reasoning  leaves  no  doubt  in  the  mind  that  it  is  caused  by  the 
action  of  a  special  poison ;  still  we  are  compelled  to  admit  that  up 
to  the  present  time  this  poison  has  not  only  never  been  isolated, 
bat  that  we  possess  no  known  tests  for  its  presence,  except  the 
peculiar  class  of  phenomena  induced  by  it  in  the  living  organism. 
We  are  compelled  to  admit  that  as  we  cannot  isolate,  weigh,  and 
experiment  with  the  malarial  poison,  we  cannot  with  certainty 
trace  the  channels  of  its  introduction  into  the  blood,  neither  can  we 
follow  it  through  the  course  of  the  circulation,  and  determine  its 
physical,  chemical,  and  physiological  relations  to  the  elements  of 
the  blood,  and  secretions,  and  organs,  and  muscular  and  nervous 
systems ;  nor  can  we  tell  the  form  and  mode  in  which  it  is  elimi- 
nated from  the  body. 

Notwithstanding  these  imperfections  of  our  knowledge,  we  can 
derive  valuable  information  from  the  study  of  the  symptoms,  and 
of  the  changes  of  the  blood,  and  secretions  and  excretions,  and  of 
tbe  organs  and  apparatuses,  and  from  a  comparison  of  these  with 
tbe  analogous  actions  of  those  poisonous  agents  which  can  be  iso- 
lated, weighed,  and  experimented  with. 

Color  of  the  Blood  and  Serum  in  Malarial  Fever. — In  severe  cases 
of  malarial  fever  I  have  observed  that  the  blood  presents,  when  first 
abstracted,  a  dark  purple  almost  black  color,  and  after  exposure 
to  the  atmosphere  the  change  from  the  venous  to  the  arterial  hue 
upon  the  surface  of  the  clot  is  always  slower  than  in  normal  blood, 
and  in  very  severe  cases  it  changes  to  a  cherry-red  color,  and  not 
to  the  bright  red  assumed  by  the  surface  of  healthy  venous  blood. 

The  blood  found  in  the  large  veins  after  death  always  presented 
a  deep  purple  and  black  color,  and  changed  slowly  to  the  arterial 
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hue  upon  the  surface  when  exposed  to  the  oxygen  of  the  atmo- 
sphere. 

The  blood  of  the  liver  presented  a  dirty  brownish  red  and 
purplish  red  color,  which  did  not  change  to  the  arterial  hue  when 
exposed  to  the  oxygen  of  the  atmosphere.  The  relations  of  the 
coloring  matter  of  the  blood  to  the  oxygen  of  the  atmosphere  were 
noted  in  sixteen  malarial  fever  livers,  and  in  each  instanoe  the 
result  was  the  same — no  change  of  color. 

The  blood  of  the  enlarged,  softened,  slate-colored  spleen  of  mala- 
rial fever,  as  far  as  my  observations  extend,  presents  reddish  brows, 
and  purplish  brown,  and  purplish  red  colors,  which  remain  un- 
changed during  exposure  to  the  oxygen  of  the  atmosphere. 

The  serum  during  the  active  stages  of  the  severest  forms  of  mala- 
rial fever  was  always,  whether  obtained  from  the  surface  of  blisters, 
or  from  the  blood  of  the  capillaries,  or  from  that  of  the  reins  and 
arteries,  during  life  or  after  death,  of  a  bright  golden  yellow  color. 
I  have  demonstrated  in  several  cases  that  this  coloring  was  due,  in 
part  at  least,  to  the  coloring  matter  of  the  bile.  Whether  this 
change  in  the  color  of  the  serum  be  entirely  due  to  the  presence  of 
the  coloring  matters  of  the  bile,  or  to  the  presence  of  the  products 
resulting  from  the  decomposition  of  the  colored  blood-corpuscles, 
or  to  the  simple  increase  of  the  normal  coloring  matter  of  the 
serum,  has  not  as  yet  been  determined. 

Specific  Oravity  of  the  Blood  and  Serum, — The  specific  gravities  of 
both  the  blood  and  serum  are  diminished  during  the  active  stages 
of  malarial  fever,  and  during  the  slow  action  of  the  malarial  poison. 
The  following  table  will  give  a  comparative  view  of  the  variation 
of  the  specific  gravities  of  the  blood  in  malarial  fever  and  other 
diseases: — 
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Specific  Gravities  of  (he  Blood  and  Serum  in  Various  Diseases. 


OBSEBYEBS. 

DI8EA8BB. 

BEVABKa 

Specific 
gravity 
of  blood. 

Specific 
gravity 
ofsenim. 

BMqnerel  A  Bodiei 

'  Hbaltht  Stahdakx 

.     }    Bstablished  br  the  examination  of  ^ 
1        the  blood  of  22  healthy  persons    i 

la'Vt.O 

to 
1063.0 

1027.0 

to 
1033.0 

«                          41 

tt            11 

.    .     Mean  in  the  healthy  male 

1060.0 

1028.0 

»i                          If 

II             II 

.    .     Mean  in  the  healthy  female 

1057.0 

1027.0 

A  A8S0         •      .      ■      . 

II             II 
II             II 

1055.0 

^  /VA^     <% 

Zimmerman 
Joseph  Jones 

^M  •  _.  ^      ^  ^  A                                ■              A.M                           M    t^ 

1056.0 

Malarial  Fbtsb 

.    .     Mean  of  9  examinations  of  9  men    . 

103S.S 

1021.3 

«« 

It            II 

.    .     Maxima  of  ditto        .... 

1042.4 

1023.6 

«« 

II            II 

.    .     Minima  of  ditto         .       .        .       . 

1030.5 

1018.0 

M 

II            II 

.    .     Seaman ;  intermittent  feyer  of  12  d'ys 

1042.0 

1018.0 

•< 

II            II 

.    .     Irish  laborer :  int.  fever  of  fi  weeks 
.    .     Ditto,  ditto  of  6  weeks 

1034.0 

If 

II            II 

1030.5 

1021.3 

<« 

II            II 

.    .     Seaman ;  serere  remit  fcT.  16th  day 

1042.0 

1022.5 

€t 

II            II 

.    .     Ditto,  ditto,  10th  day 

1042.4 

1021.3 

U 

II            II 

.    .     Remittent  and  typhoid  fever,  11th  d'y 

1035.0 

1021.0 

tt 

•1            II 

.    .     Remittent  fever         .... 

1042.4 

(f 

II            If 

.    .     Intermittent  terminating  in  oongest- 

ive  fever,  2  months 

1036.6 

1023.6 

•               • 

II            II 

.    .     Congestive  fever       .... 

1040.0 

1022.0 

B«eqTier6l  k  Bodier 

1CAR8H  Gachkxt  indi 

need 

byMALABIALPOW 

OR      Mean  of  5  cases         .... 

1036.7 

1021.2 

tt            i( 

11                      II 

Maxima  of  ditto        .... 

1040.5 

1024.1 

tt            tt 

<l                      II 

Minima  of  ditto         .... 

1033.8 

1016.4 

«t            II 

TtphoidFbtsr  .    . 

Mean  of  1 7  first  bleedings 

1054.1 

1026.0 

i<            II 

<l               11 

.     Moan  of  6  second  bleedUigs 

1051.4 

1024.8 

Gnenand  de  HntsT 

&  M.  Rodier 

TrPHXTsFBysB    . 

.    .     Mean  of  6  cases        .... 

1047.9 

1020.8 

II            II 

II              II 

•           i 

Maxima  of  ditto        .... 

1055.5 

1024.1 

II            II 

II             II 

.     Minima  of  ditto 

1041.2 

1020.0 

Becqnerel  k  Rodier 

EraxxsRAL  Fbtxr  . 

Mean  of  8  eases         .... 

1056.8 

1025.5 

11            II 

Cholrra     .    .    .    . 

.     In  a  man  80  years  of  age,  bled  on 

day  of  death 

1074.1 

1042.2 

II            II 

ACUTR  SCITRVT      .      . 

Man  48  years  of  age,  6  weeks  . 

1050.3 

1025.5 

II            II 

Chrovic  Sgorvt 

Man  32  years  of  age,  15  months 

1060.3 

1026.2 

II            II 

Air.SMIA       .     .     .     . 

Mean  of  10  eases  of  symptomatic 

anaemia 

1049.9 

1026.8 

tt           tt 

Chlorosis  .    .    .    . 

.     Mean  of  6  cases,  females 

1046.3 

1026.1 

tt           tt 

II 

«    •    •    • 

Maxima  of  ditto 

1055  2 

1032.2 

tt           II 

II 

•                •    •    •    • 

.     Minima  of  ditto 

law.  2 

1025.0 

II            II 

AouTB  Brioht's  DiSf 

tABR  Mean  of  lA  cases 

1048.2 

1023.5 

II            II 

Cachbgtic  Dropsies 

Mean  of  16  cases 

1039.6 

1022.6 

II           II 

PHLRGMASIiB  GBKRRJ 

iLLT 

105.^.4 

1027.0 

II           II 

AcuTB  BRORCHrris  . 

1056.7 

1027.4 

II           ii 

Plbdbist    .    .    .    . 

1055.0 

1026.0 

II           II 

PffBimOXIA       .     .     . 

1052.6 

1025.0 

II           II 

ACITTB  RhBUVATISII 

1055.5 

1025.0 

As  far  as  the  observations  (which  are  not  only  reliable,  but 
present  a  condensed  view  of  the  most  iniportant  results  thus  far 
recorded)  presented  in  this  table  extend,  they  demonstrate  that  the 
specific  gravity,  or,  in  other  words,  the  solid  matters  of  the  blood 
are  more  rapidly  and  decidedly  diminished  in  malarial  fever  than 
in  any  other  disease. 


Coagulation  of  the  Blood. — In  severe  cases  of  malarial  fever  I  have 
always  observed  that  the  clot  is  voluminous,  and  much  less  con- 
sistent than  the  clot  of  normal  blood,  or  of  the  blood  of  the  phleg- 
masisd,  and  that  the  contraction  of  the  fibrin  is  much  less,  and  as  a 
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necessary  consequence  the  amount  of  the  serum  forced  out  is  much 
less  than  in  normal  and  in  inflammatory  blood. 

That  the  large  size  of  the  clot  is  due  neither  to  an  increase  of 
globules,  nor  to  an  increase  of  fibrin,  is  conclusively  demonstrated 
by  the  following  tables: — 


Table  of  the  Blood-Corpuscles  in  1000  parts  of  Healthy  and 

Malarial  Blood. 


The  blood-corpiuelM  In  healthy  blood  maj-  Tary  from 

Mean  of  9  examiaations  of  the  blood  of  9  cases  of  malarial  fever 

Maxima  of  ditto 

Minima  of  ditto 

Seaman ;  intermittent  fever  of  12  days 

Irish  laborer;  intermittent  fever  of  0  weeks 

Ditto,  ditto  of  6  weeks 

Seaman ;  severe  remittent  fever,  16th  day 

Ditto,  ditto,  10th  day 

Remittent  and  typhoid  fevers 

Remittent  fever  terminating  in  congestive  fever,  2  weeks    . 

Congestive  fever | 


Moist 

blood-cor- 

pasdes. 


4SO.000 

to 
600.000 
331.397 
431.508 
207.948 
413.732 
293.620 
207.948 
401.764 
431.C08 
262.448 
309.936 
317.748 
343.872 


Water 

of  moist 

blood-cor- 

pnsdec. 


380.000 

to 
4AO.00O 
218.54S 
323  631 
155.861 
310.219 
220.215 
155.861 
306.823 
323.631 
196.838 
232.452 
238.217 
258.804 


Solid 
matten 

of  IBOl«t 

blood-eor- 


lao.ooo 

to 
ISO.OOO 

loria) 

51.S13 

lOO.Ul 

70.411 

61. SIS 

100.4n9 

107.33* 

«2.Tfi3 

73  6^ 

76.0C© 

84.490 


Table  of  the  Fibrin  in  1000  parts  of  Healthy  and  Diseased  Blood, 


OBSERYERS. 

DISEABBa 

REMARKS 

Andral  &  Oavarret 
Becqnerel  &  Rodier 

Btahdarb  of  Hbalth 

In  healthy  blood  the  fibrin  may  trtj  S 
f^om J 

2000    ' 

to 
SwiWO 

Joseph  Jones  .    . 

Malarial  Fbvbr     .    .    . 

Mean  of  9  cases  of  malarial  fever 

iois 

t< 

((            ti 

Maximum  of  ditto 

2.9:« 

<« 

11                         4( 

Minimum  of  ditto 

0.877    . 

(( 

U                        41 

Inlermlttent  fever  of  12  days 

1  900    ! 

«i 

((                         « 

Ditto  of  6  weeks 

S.5I0 

<< 

«                         <l 

Ditto  of  6  weeks 

1. 923 

•i 

(f                          U 

Remittent  fever  of  16  days    . 

2.93$    ' 

«. 

II                         II 

Ditto  of  10  days 

1.433 

« 

II                         41 

Remittent  and  typhoid  fevers  of  11  days 

2.3N9 

(< 

l«                         II 

Remittent  fever  of  2  weeks   . 

2.710 

(i 

II                         II 

.  \  Congestive  fever 

o.sn 

(1 

II                          II 

Ditto 

1.4W 

Becqnerel  k  Rodier 

Marsh  Cachbxt  induced 

by  the  Malarial  Poibok 

Mean  of  6  cases 

a.3»  , 

«(            If 

<i                  II 

Maximum  of  ditto 

4.270    1 

<i            <t 

II                  II 

Minimum  of  ditto 

2.380 

Andral  &  Gavarret 

TtphodFbvsr    .    .    .    . 

Mean  of  41  analyses       .... 

2.6n>> 

«            <( 

II          11 

Maximum  of  ditto         .... 

<     4.2M 

(i            t( 

If          II 

Minimum  of  ditto 

0.900 

M.  H.  Gaenand  de 

Mussy&M.  Rodier 

Ttphts  Ffvbr 

Mean  of  6  cases 

2.4^ 

«<             « 

<l                         41 

Maximum  of  ditto 

3900 

i<            (< 

II                        II 

Minimum  of  ditto 

ia» 

Andral  &  Gavarret 

Smallpox    .    . 

Mean  of  5  cases 

2400 

<t            «« 

i< 

•    • 

Maximum  of  ditto 

A.4f» 

(1             « 

II 

•    • 

Minimum  of  ditto  . 

1.10(1 

Becqnerel  k  Rodier!  Epremsral  Fbvki 

I 

Mean  of  8  cases 

2.800  : 

Andral  k  Gavarret  Scarlatixa     . 

Moan  of  4  cases 

4  330    ' 

41                             <« 

14 

•                  ■ 

Maximum  of  ditto 

e.fw   . 

it                             U 

•      • 

Minimum  of  ditto  . 

3  11* 

<l                            (f 

Mbaslbs  .    .    . 

Mean  of  7  oases 

S.74S 

((                            U 

.    •    • 

Maximum  of  ditto 

3.400 

((                            f< 

II 

•    • 

Minimum  of  ditto 

2.400    . 
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OBSEBYSRS. 

DISBASRH. 

BEMABKR. 

B«cqiierel  k  Bodier 

AcoTsScimyT 

Man  aged  48  years,  sick  42  days    . 

2.600 

•f            « 

II 

Man  aged  21  years,  sick  30  days    . 

2.200 

•(            it 

CHuono  ScrRTT  .... 

Man  aged  32,  sick  4A5  days    . 

1.860 

tc                     «( 

II 

.... 

Man  aged  23,  sick  662  days    . 

1.320 

Popp 

Bktbipblas 

Man  aged  S3  years 

6.600 

Andral  k  Gayarret 

II 

Mean  of  8  analyses         .... 

6.676 

«(            t( 

II 

Maximum  of  ditto 

7.300 

<i            <( 

II 

Minimnm  of  ditto 

3.600 

WltUtook    .    .    . 
Simon 

Ghouka 

If 

1  ease       ....... 

11.000 

Ditto 

11.000 

Beeqaerel  k  Bodier 

Man,  day  of  death         .... 

l.SSO 

Andral  k  Oavarret 

Ditto 

Mean  of  21  cases 

6.600 
4.400 

PHnnsiB 

(C                           II 

41 

Maximum  of  ditto 

6.900 

If                  II 

II 

Minimum  of  ditto 

2.100 

Becqnerel  &  Bodier 

II 

Mean  of  16  cases 

4.800 

Glover     .... 

Scrofula    

Mean  of  8  cases,  males  .... 

3.130 

Heller      .... 

CARCnroMA 

Mean  of  7  cases 

4.946 

Becqnerel  k  Bodier 

BrIOHT'8  DI8BA8B,  ACUTB 

Mean  of  16  cases 

2.990 

41                                  II 

II                        II 

Maximum  of  ditto 

3.760 

II                                  II 

11                        II 

Minimum  of  ditto 

1  6.50 

11                                  l< 

Brtoht's  Dobabb,  CHSono 

Mean  of  13  cases 

4.310 

II                                   11 

Chlorosis 

Mean  of  6  cases 

4.200 

II                                  (1 

A!f;BllIA 

Mean  of  10  cases 

3  720 

11                                  II 

II 

Maximum  of  ditto 

6.S20 

l«                                  II 

II 

Minimnm  of  ditto 

1620 

Andral  k  Gavarret 

ACITTB  BHRUX ATI8M  .      .      . 

Mean  of  43  ca.oes 

6.700 

II            II 

II                 It 

Maximum  of  ditto 

10.200 

II            II 

II                 II 

Minimnm  of  ditto 

2.Si)0 

II            i« 

Chroxic  Bbeumatum  .    . 

Mean  of  10  cases 

.3.tS00 

Becqnerel  k  Bodier 

PUBRPBRAL  FbYBR     .      .     . 

Mean  of  4  cases 

6.760 

Andral  k  Gararret 

PffBVXONIA 

Mean  of  68  aualyses       .... 

7.300 

11             II 

II 

Maximum  of  ditto 

10.600 

II             II 

II 

Minimum  of  ditto 

4000 

If             ft 

Plburitd 

Mean 

4.6.16 

II             II 
i<             II 

Becqnerel  k  Bodier 
Andral  k  Gavarret 

Maximum 

Minimnm 

Mean  of  6  cases      ..... 

6  900 
3.800 
6.100 

AVOIXA  TONSILLARIB      .     . 

Mean  of  6  cases 

6.660 

It             It 

II                  ti 

Maximum  of  ditto 

7.200 

11             11 

II                   II 

Minimnm  of  ditto 

8.800 

Becqnerel  k  Bodier 

ACCTB  BRORCHITia     .      .     . 

Mean  of  4  cases 

4.S00 

Andral  Ac  Gavarret 

II                 It 

•           •           • 

Maximum  of  6  cases      .... 

9.. "WO 

(t             II 

II                II 

•           •           • 

Minimnm  of  ditto 

6.700 

Becqaerol  &  Bodier 

PhLBOM ASIA  OBITBRALLT    . 

Mean  of  numerous  obserTRtions  . 

6.800 

ti             II 
•1             II 

ACDTB  BrOXCHITIS     .     .      . 
Plkctrist 

Ditto,  ditto 

4.800 

Ditto,  ditto 

6.100 

II             II 

P5i:UM05IA 

Ditto,  ditto,  1st  bleeding 

7.400 

"            " 

II 

Ditto,  ditto,  2d  bleeding 

6.800 

It             II 

ARTICtTLAR  BhBUMATISX    . 

Ditto,  ditto 

6.800 

1 

This  table  demonstrates:  first,  that  the  fibrin  is  diminished 
greatly  in  severe  cases  of  malarial  fever ;  second,  that  the  diminu- 
tion of  this  element  of  the  blood  is  characteristic  not  only  of 
malarial  fever,  but  of  all  fevers  (Andral  and  Gavarret),  whilst  its 
increase,  on  the  other  hand,  is  characteristic  of  the  phlegmasise 
(Hunter). 

As  a  general  rule,  the  diminution  of  the  fibrin  in  malarial,  as  in 
the  pyrexisB  generally,  corresponds  to  the  severity  of  the  disease, 
provided  there  be  no  inflammatory  complication. 

As  far  as  my  observations  extend,  the  diminution  and  alteration 
of  the  physical  properties  of  the  fibrin  in  malarial  fever,  to  any 
great  extent,  was  always  accompanied  by  congestions  of  the  spleen, 
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liver,  and  brain,  and  serious  cerebral  disturbances.  Whether  these 
phenomena  stand  in  the  relation*  of  cause  and  effect,  cannot  be 
determined  simply  by  their  association  in  a  single  disease,  or  in  a 
class  of  diseases,  independent  of  an  investigation  of  the  offices  and 
relations  of  fibrin  in  health  and  in  disease. 

These  facts,  with  reference  to  the  decrease  of  fibrin  in  malarial 
fever,  are  invested  with  interest  and  importance,  in  their  agreement 
with  the  results  of  the  investigations  of  Andral  and  Gayarret,  and 
Becquerel  and  Bodier,  in  the  changes  of  the  blood  in  typhoid  fever, 
and  of  Guenaud  de  Mussy  and  Bodier,  in  typhus  fever. 

The  fibrin  is  not  only  diminished  in  malarial  fever^  but  ii  is  altered 
in  its  properties  and  in  its  relations  to  the  other  elements  of  the  bloody 
and  to  the  bloodvessels. 

We  will  illustrate  this  proposition  by  the  following  cases  and 
post-mortem  examinations : — 

Case  iLLusTRATiNa  the  Physical  Changes  of  the  Fibbin,  and  the 
Formation  of  Heabt-Glots  in  Malarial  Fever. 

Irishman — age  26 ;  height  5  feet  11  inches ;  weight  170  poands; 
black  hair;  black  eyes;  full,  dark-brown  beard  and  niustache. 
Limbs  full  and  round,  chest  broad,  and  well  developed.  Has  been 
in  America  (New  York)  nine  years,  and  in  Savannah  three  months. 
During  this  time  he  has  followed  the  occupation  of  a  baker. 

Sept.  11, 12  o'clock  M.,  1857.  Has  just  entered  the  Savannah 
hospital  with  remittent  fever.  Pulse  accelerated  but  feeble,  and  his 
complexion  shows  the  effects  of  malarial  fever.  Says  that  he  has 
been  sick  for  one  week,  and  has  been  living  near  the  depot  of  the 
Albany  and  Gulf  Bailroad,  in  a  low,  malarious  situation.  Under 
the  action  of  sulphate  of  quinia  and  stimulants,  the  febrile  excite* 
ment  disappeared  in  the  course  of  four  days ;  the  patient,  however, 
was  left  in  a  very  feeble  condition ;  complained  of  great  weakness, 
his  pulse  was  feeble,  the  action  of  the  intellect  sluggish,  and  he  had 
a  peculiarly  disagreeable  smell,  which  was  not  permanently  removed, 
either  by  water  or  by  a  change  of  clothing. 

Under  the  action  of  tonics,  he  recovered  sufficiently  to  walk 
about  the  yard ;  but  continued,  however,  weak,  low-spirited,  and 
indisposed  to  action. 

27tb.  Complained  of  torpor  of  the  bowels.  A  mild  cathartic 
was  administered. 

28th.  Has  a  cough.    The  wind  has  been  from  the  northeast  for 
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some  time,  and  the  weather  has  been  cold  and  damp,  and  epidemic 
catarrh  is  prevailing.  About  two- thirds  of  the  handred  patients 
now  in  the  hospital  are  suffering  with  the  influenza. 

This  patient  was  up  and  about  the  wards,  assisting  and  nursing 
the  patients  all  day.  He  was  up  and  about  when  I  went  the 
rounds  of  the  wards  at  9  o'clock  P.  M.  Shortly  after  this  he  com- 
plained of  great  oppression  of  the  lungs,  difficulty  of  breathing, 
and  loss  of  muscular  power. 

29th,  9  o'clock  A.  M.  During  the  night  took  a  sudden  and 
remarkable  change  for  the  worse. 

Bespiration  spasmodic,  and  sounds  as  if  the  air-cells,  bronchial 
tubes  and  trachea  contained  large  quantities  of  fluid,  and  is  attended 
with  a  loud  rattling  sound  in  the  throat.  The  churning,  rattling, 
gurgling,  crackling  sounds  of  the  lungs  and  trachea  are  very  loud, 
and  can  be  distinctly  heard  oyer  the  upper  wards  of  the  hospital. 
Muscular  power  completely  exhausted ;  lies  upon  his  back,  and  is 
unable  to  turn  upon  either  side.  Surface  of  extremities  cold; 
surface  of  trunk  cool,  several  degrees  below  the  normal  standard. 
The  temperature  of  the  extremities  does  not  differ  essentially  from 
that  of  the  surrounding  medium.  The  expression  of  his  eyes  and 
countenance,  and  his  efforts  to  converse,  show  that  he  is  intelli- 
gent ;  he  is,  however,  entirely  unable  to  articulate  or  expectorate. 

Sinapisms  were  applied  to  the  extremities,  epigastric  region  and 
chest,  and  stimulants  were  administered  freely.  These  did  not  pro- 
duce any  beneficial  effects — did  not  arouse  the  circulation,  and  did 
BOt  increase  the  animal  temperature,  because  the  supply  of  oxygen 
necessary  for  the  chemical  changes  which  generated  the  physical, 
muscular,  and  nervous  forces,  was  cut  off.  The  mustards  scarcely 
reddened  the  skin,  even  after  the  application  of  several  hours. 

The  patient  continued  in  this  state,  with  a  gradual  diminution  of 
power,  until  1  o'clock  A.  M.  the  next  morning,  when  the  painful 
respiratory  sounds  were  hushed  in  death. 

AUTOPSY  EIGHT  HOURS  AFTER  DEATH. 

Exterior. — Body  in  good  condition,  not  emaciated;  limbs  full 
and  round ;  muscles  of  trunk  and  extremities  covered  by  a  thick 
layer  of  fat;  face  and  hands  sallow  and  sunburnt;  surface  of  the 
skin  which  had  been  covered  by  the  clothes,  fair. 

Head, — Dura  mater  presented  the  usual  appearance.    Arachnoid 
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membrane  transparent  and  healthy,  bloodvessels  of  pia  mater  filled 
with  blood. 

When  the  dura  mater  was  removed,  an  ulcer  in  the  snbstanoe  of 
the  brain  was  discovered,  occupying  a  position  near  the  centre  of 
the  superior  surface  of  the  left  hemisphere  of  the  oerebram.  This 
ulcer  was  three-fourths  of  an  inch  in  length,  half  an  inch  in  breadth, 
and  one-eighth  of  an  inch  in  depth.  The  walls  were  thickened 
and  much  harder  than  the  surrounding  brain.  The  bloodveaBels 
of  the  surrounding  pia  mater  and  brain  were  congested  with  blood, 
and  a  small  quantity  of  bloody  serum  was  effused  between  the 
arachnoid  and  pia  mater  in  the  immediate  neighborhood  of  the 
ulcer,  but  nowhere  else.  The  appearance  of  the  ulcer,  and  the 
congestion  of  the  bloodvessels  around,  by  no  means  accounted  for 
the  death  of  the  patient.  The  thickened  walls,  the  absence  of  pus, 
and  the  sound  state  of  the  structures  of  the  brain  around,  show  not 
only  that  the  ulcer  was  of  long  standing,  but  also  that  it  was  rapidly 
healing.  The  existence  of  this  ulcer  will  account,  in  part,  for  the 
dull,  lethargic  state  of  the  intellectual  faculties,  but  not  for  the 
death  of  the  patient. 

The  ventricles  of  the  brain  contained  a  small  quantity  of  clear 
serum. 

The  structures  of  the  brain  presented  the  usual  consistence  and 
appearance. 

Chest. — Heart  normal  in  size;  the  right  ventricle  contained  a  lai^ 
light  yellow  fibrinous  clot,  attached  to  the  chordsd  tendinesd  and 
carnesB  columns^,  and  extended  through  the  auriculo-ventricular 
opening  into  the  auricle.  This  clot  was  firm  in  texture,  and 
weighed  one  ounce.  The  lefb  ventricle  contained  a  small  light 
yellow  clot ;  the  aorta  also  contained  a  small,  flattened,  ribbon-like, 
light  yellow  clot.  These  clots  were  evidently  formed  previotia  to 
deaths  when  the  circulation  was  exceedingly  feeble. 

Lungs, — The  lungs  were  greatly  inflated^  and  did  not  collapse  in  the 
slightest  degree  when  air  was  admitted  into  the  pleura.  They  xcere 
congested  with  bloody  and  resembled  in  appearance  liver ;  and  token 
handled  they  were  remarkably  heavy  ^  and  felt  more  like  liver  than  lungs. 
When  cut,  the  air-cells,  and  large  and  small  bronchial  tubes,  were  found 
filled  with  serous  ftmd,  and  numerous  fine  bubbles  of  air.  When  the 
lungs  were  squeezed,  pints  of  this  serous  fluid  flowed  out.  In  many 
portions  of  the  lungs  the  serous  fluid  was  clear;  in  others  it  was  reddish. 
The  fluid  resembled  serum  in  all  respects,  and  was  not  mucus.  Hiere^ 
then,  we  have  the  cause  of  the  death  of  this  patient.    He  was  drowned. 
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Ahdmninal  Cavity. — Stomach  pale  and  perfectly  healthy  in  appear- 
ance ;  intestinal  canal^  from  the  stomach  to  the  anus,  pale  and  healthy 
in  appearance. 

Liver. — The  normal  reddish-brown  color  of  the  liver  was  changed 
in  most  parts  to  a  mixture  of  light  bronze  and  light  olive,  and  in 
several  places  resembled  the  normal  color.  In  two  circular  spots, 
about  three  inches  in  diameter,  the  liver  was  of  a  dark-bluish  slate 
polor,  like  that  of  a  recent  case  of  malarial  fever.  The  cut  surface 
of  the  liver  approached  more  nearly  to  the  normal  color  than  the 
exterior.  The  blood  of  the  liver,  after  exposure  to  the  atmosphere, 
assumed  a  red  arterial  color.  It  is  evident  from  this  examination 
that  the  structures  of  the  liver  were  recovering  from  the  effects  of 
the  malarial  fever,  and  that  the  organ  was  regaining  its  normal 
color. 

Spleen. — Slate-colored,  enlarged,  and  softened.  The  pulp  of  the 
spleen  presented  a  dark  purplish -brown  color,  which  did  not  change 
to  the  red  arterial  color  as  rapidly  as  the  pulp  of  healthy  spleens; 
the  change  of  color,  however,  was  much  greater  than  that  of  the 
palp  of  the  spleen  in  recent  cases  of  malarial  fever.  This  organ, 
like  the  liver,  appeared  to  be  recovering  from  the  effects  of  mala- 
rial fever. 

Kidneys. — Healthy. 

We  believe  that  we  have  now  all  the  facts  necessary  for  a  rational 
explanation  of  the  phenomena  presented  by  this  case. 

The  malarious  poison  and  its  effects  had  produced  profound 
alterations  in  the  blood  and  capillaries,  liver  and  spleen,  and  pri- 
marily by  its  direct  action,  or  secondarily  by  the  action  of  the 
altered  products  in  the  blood,  affected  the  sympathetic  and  cerebro- 
spinal nervous  systems.  The  patient,  although  weak  and  lethargic 
on  account  of  these  pathological  alterations  and  the  ulcer  upon  the 
brain,  was,  nevertheless,  in  a  fair  way  of  recovery;  the  alimentary 
canal  had  resumed  its  healthy  actions,  and  the  liver  and  spleen 
were  fast  recovering,  and  he  was  gaining  strength  daily.  We  can, 
jn  view  of  these  facts,  safelv  assert  that  if  no  other  disease  had 
occurred,  the  lesion  of  the  left  hemisphere  of  the  brain,  and  the 
efiects  of  the  malarial  poison,  would  not  have  proved  fatal. 

In  this  state  of  slow  convalescence  the  patient  was  suddenly 
seized  with  the  prevailing  influenza.  The  mucous  membrane  of 
the  bronchial  tubes  and  air-cells  was  irritated.  The  irritation  of 
the  mucous  membrane  was  followed  by  congestion  of  the  blood- 
vessels and  capillaries  of  the  lungs.    The  capillaries  were  in  an 


808  OBSEBYATIONS   ON 

enfeebled  state ;  the  fibrin  of  the  blood  was  diminished  in  qnantitj, 
and  altered  in  physical  and  chemical  properties ;  the  colored  blood- 
corpuscles  were  diminished  in  number,  and  physically  and  chemi- 
cally altered ;  the  solid  matters  of  the  blood  were  diminished ;  and 
the  physical  and  chemical  relations  between  the  individaal  consti- 
tuents of  the  blood  and  the  capillaries  were  disturbed.  Healthy 
limited  inflammation  was  impossible.  Diffused  inflammation  of 
all  the  structures  of  the  lungs  resulted ;  the  serous  portion  of  the 
blood  poured  into  the  air-cells,  bronchial  tubes,  and  trachea ;  the 
supply  of  oxygen  was  in  a  great  measure  cut  off;  the  chemical 
changes  of  the  solids  and  fluids  in  a  corresponding  degree  checked; 
the  physical  forces,  heat  and  electricity,  and  the  nervous  force,  de- 
veloped by  these  chemical  changes,  were,  as  a  necessary  conse- 
quence, correspondingly  diminished. 

The  immediate  cause  of  the  death  of  this  patient  w^  a  depriva- 
tion of  oxygen  and  the  retention  of  the  carbonic  acid  gas.  We 
may  say  with  truth  that  he  was  drowned. 

Case  illustrating  the  Changes  of  the  Fibrin,  and  the  Forbiatiok 

OF  Heart-Clots  in  Malarial  Fever. 

Irishman — ^laborer  and  boatman ;  age  30 ;  height  6  feet ;  weight 
150  lbs. ;  tall,  spare  frame,  light  hair,  blue  eyes ;  pale,  sallow  com- 
plexion. Has  been  running  on  flatboats  and  rafU,  up  and  down 
the  Savannah  Biver,  between  Savannah  and  Augusta,  for  the  last 
twelve  months.  Habits  irregular;  addicted  to  the  use  of  ardent 
spirits.  Says  that  his  constitution  has  suffered  much  from  the 
exposure  to  the  hot  sun  and  night  air  on  the  river,  and  also  from 
the  intemperate  use  of  ardent  spirits. 

September  20,  1857.  "A  flat,  laden  with  wood,  which  he  was 
bringing  to  the  city,  was  sunk  in  shoal  water."  He  was  all  day  in 
the  water,  up  to  his  waist,  fishing  out  the  wood ;  and  at  night  had 
a  chill,  followed  by  fever.  The  fever  went  off  before  morning,  and 
on  the  next  day  he  was  employed  again  in  the  water.  The  chill 
returned  at  night,  and  was  followed  by  high  fever.  Has  been  sick 
from  this  time  to  the  present  time,  September  27th,  without  any 
medical  attendance. 

Pulse  106;  respiration  accelerated,  labored;  skin  hot  and  dry; 
countenance  distressed;  has  a  haggard,  anxious  look;  oomplains 
of  great  thirst,  of  pains  in  his  back  and  bones,  and  of  great  exhaus- 
tion.   His  pulse,  although  rapid,  is  feeble,  and  his  forces  appear  to 
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be  completely  exhausted.  His  fever  remitted  slightly  on  the  next 
day,  but  returned  on  the  29th  inst.  Under  the  action  of  large 
doses  of  sulphate  of  quinia,  and  stimulants,  sinapisms,  snakeroot- 
tea,  and  milk-punch,  and  wine-whey,  and  brandy  and  arrowroot, 
the  febrile  excitement  subsided,  the  urine  regained  its  normal  hue, 
and  on  the  4th  inst.  his  pulse  was  70,  and  respiration  18 ;  tempera- 
ture normal,  and  function  of  skin  normal ;  and  although  apparently 
very  weak,  the  patient  was  able  to  be  up  and  about  the  ward. 

During  this  attack  the  saliva  was  acid,  and  the  urine  copious ; 
from  20,000  to  25,000  grains  were  excreted  daily.  The  specific 
gravity  was  correspondingly  low,  from  1012  to  1014.  The  abundant 
discharge  of  urine  was  due  to  the  large  quantities  of  water  which 
his  thirst  led  him  to  take,  and  also  to  the  diuretic  action  of  the 
infusion  of  snakeroot.  Throughout  the  attack  his  pulse  was  feeble 
and  his  forces  greatly  exhausted,  and  he  required  close  attention, 
and  the  free  administration  of  stimulants. 

October  5th.  This  morning  escaped  clandestinely  from  the 
hospital. 

8th.  Has  returned.  Pulse  120;  skin  hot  and  dry;  respiration 
accelerated,  labored ;  complains  of  great  pain  in  the  back  of  his 
head  and  neck ;  these  parts  are  swollen,  and  painful  upon  pressure. 
R. — Cold  water  dressing  to  back  of  head  and  neck. 

9th.  His  head  has  been  shaved,  and  the  tissues  above  the  occi- 
pital bone,  and  above  the  left  temporal  and  parietal  bones,  are 
swollen,  and  the  skin  looks  black,  and  is  ulcerated  in  several  places. 
The  swelling  extends  down  along  the  neck,  and  reaches  the  supe- 
rior portion  of  the  left  shoulder.  To  the  finger  the  swollen  parts 
feel  as  if  there  was  a  collection  of  fluid  beneath  the  skin.  Says 
that  he  is  suffering  intense  pain ;  countenance  distressed  and  hag- 
gard; pulse  128;  skin  hot  and  dry;  respiration  thoracic,  labored, 
accelerated. 

10th.  Pulse  160,  feeble;  skin  hot;  respiration  spasmodic  and 
labored.  In  addition  to  the  intense  pain  in  the  back  of  his  neck 
and  left  side  of  the  head,  he  complains  of  intense  pain  in  his  chest. 
The  pain  in  the  chest  cuts  short  the  respiration,  and  renders  it 
spasmodic.  His  countenance  is  expressive  of  great  agony  and 
terror. 

11th.  Pulse  140,  rapid  and  very  feeble ;  respiration  24,  labored, 
thoracic,  spasmodic.  The  pain  in  his  chest  is  intense ;  he  groans 
and  cries  at  every  breath,  and  the  expression  of  his  countenance  is 
indicative  of  great  agony,  terror,  and  horror.    Was  restless  and 
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delirious  during  the  night,  and  during  his  delirious  visions  spoke 
and  acted  as  if  he  was  engaged  in  mortal  combat  Has  no  hope  of 
himself,  and  refases  all  medicine.  The  back  of  his  neck  and  side 
of  head  is  much  swollen,  and  when  pressed  with  the  hand  there  is 
a  distinct  fluctuation.  Hoping  that  discharge  of  the  pus,  or  fluid, 
would  afford  relief,  a  free  crucial  incision  was  made  at  the  mosi 
prominent  part  of  the  swelling.  Nothing  but  blood  issued.  The 
hemorrhage  was  so  great,  that  it  was  necessary  to  check  it  bv  the 
application  to  the  wound  of  a  compress,  saturated  with  the  tincture 
of  mariate  of  iron. 

12th.  During  the  night  was  delirious ;  would  rip  out  the  most 
terrible  oaths,  and  cry  out  that  the  devils  were  after  him,  had 
beaten  him  severely,  and  were  endeavoring  to  throw  him  out  of 
the  windows.  At  other  times  he  would  speak  and  act  as  if  he  had 
been  in  mortal  combat,  and  was  wreaking  vengeance  upon  an 
imaginary  antagonist.  These  actions  excited  the  suspicion  that 
the  injury  on  the  back  and  side  of  the  head  was  received  fix)m  a 
blow. 

The  patient  died  at  one  o'clock  A.  M.  this  morning. 

AUTOPSY  NINE  HOURS  AFTER  DEATH. 

Exterior. — Body  much  emaciated;  back  and  left  side  of  neck 
much  swollen.  The  inferior  surface  of  the  trunk  and  neck  pre- 
sented a  mottled  appearance,  from  the  settling  of  the  blood  by 
gravitation  during  the  last  hours,  when  the  circulation  was  feeble. 
On  the  right  leg  there  were  the  marks  of  an  extensive  ulcer  upmi 
the  skin  covering  the  tibia ;  the  cicatrix  presented  a  purplish,  angry 
color.  When  incisions  were  made  into  the  swollen  parts  of  his 
neck,  and  back  and  side  of  head,  the  spaces  between  the  muscles, 
the  meshes  of  the  fibrous  tissue  surrounding  and  connecting  toge- 
ther the  muscles  and  the  fibrous  tissue  of  the  skin,  were  found  to 
be  completely  filled  and  distended  with  golden-colored  serum. 

Head. — Dura  Tnater  healthy.  Arachnoid  Tnerribrane  transparent 
throughout  its  entire  extent  over  the  hemispheres  of  the  brain.  At 
the  base  of  the  brain  it  was  slightly  opalescent. 

Bloodvessels  of  pia  mater  not  more  filled  with  blood  than  usual 

The  cortical  and  medullary  substances  of  the  cerebrum,  and  of 
the  cerebellum,  and  the  structures  of  the  pons  Varolii,  the  medulla 
oblongata,  and  superior  portion  of  the  spinal  marrow,  appeared 
natural  in  consistence  and  color. 
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Ventricles  of  brain  contained  f  5iv  of  golden  colored  serum. 

The  superior  longitudinal  sinus  of  the  dura  mater  contained  a 
golden-yellow  elongated  clot,  the  diameter  of  which  was  about  one 
half  that  of  the  longitudinal  sinus. 

Chest, — Heart  somewhat  enlarged.  Pericardium  contained  f  3j  of 
golden  serum.  All  the  cavities  of  the  heart  contained  golden- 
colored  clots.  The  right  auricle  had  a  large  golden-colored  clot, 
which  was  attached  to  the  carnesa  columnsd  and  chordae  tendinese 
of  the  auriculo- ventricular  valves.  The  aorta,  carotids,  and  pulmo- 
nary arteries  contained  elongated  golden-colored  clots,  having  dia- 
meters nearly  equal  to  those  of  the  arteries.  All  these  clots  were 
firm  and  elastic. 

Lungs. — The  lungs  did  not  collapse  when  the  cavity  of  the  chest 
was  opened.  Exterior  surface  of  the  pleura  covering  the  lungs 
and  lining  the  walls  of  the  thorax  was  covered  with  soft  coagulable 
lymph  of  a  golden-yellow  color.  Adhesions  were  numerous,  but 
as  yet  not  strong,  on  account  of  the  soft,  fresh  condition  of  the 
coagulable  lymph,  which  was  evidently  but  recently  effused,  pro- 
bably within  the  last  seventy  hours.  This  inflammation  of  the  pleura 
accounts  for  the  severe  pain  in  the  chest  during  life.  The  lungs 
were  much  congested  with  blood,  and  when  cut  they  resembled 
liver.  The  bronchial  tubes  and  air-cells  contained  much  serum. 
This  serous  fluid  poured  in  large  quantities  from  the  cut  sur&ce. 

The  anterior  surface  of  the  middle  lobule  of  the  right  lung  had 
a  dark  blackish-red  spot,  about  one  inch  in  diameter,  which  resem- 
bled at  first  sight  a  wound  from  a  sharp  instrument.  An  examin- 
ation of  the  exterior  of  the  chest,  and  interior  surface  of  the  ribs, 
showed  neither  wound  nor  fracture  of  the  ribs.  "When  closely 
examined,  this  portion  of  the  lung  was  found  to  be  more  congested 
and  solidified  than  the  surrounding  portions,  and  would  in  all  pro- 
bability, if  the  patient  had  survived,  been  the  seat  of  an  abscess. 

Abdominal  Cavity .  Alimentary  Canal, — The  stomach,  although 
enormously  distended  with  gas,  was  pale  and  healthy  in  appear- 
ance ;  small  intestines  also  pale  and  healthy,  to  the  naked  eye. 

Liver  of  a  light  bronze  color.  The  color  is  lighter  than  that  of 
the  liver  in  the  active  stages  of  malarial  fever,  but  resembles  the 
color  of  a  liver  which  was  recovering  from  the  effects  of  malarial 
fever.  Gut  surface  of  a  light  bronze  color,  and  not  of  such  a  deep 
and  decided  bronze  as  the  liver  of  the  active  stages  of  malarial 
fever.  The  right  lobe  of  the  liver  had  upon  its  under  surface  a 
slate-colored  spot  three  inches  in  diameter,  which  resembled  in  all 
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respects  the  liver  of  a  recent  case.  When  an  incision  was  made 
across  this  spot,  the  cut  surface  presented  for  one-sixth  of  an  inch 
the  true  malarial  hue ;  below  this  it  approached  more  nearly  the 
normal  hue.  The  structures  of  the  liver  did  not  appear  to  be 
sofbened. 

Spleen. — Much  enlarged,  of  a  dark-slate  color,  and  although  much 
softer  than  a  normal  spleen,  it  was  much  harder  than  a  spleen  of  a 
recent  case  of  malarial  fever.  Weight  81  ounces.  This  organ,  like 
the  liv^r,  appeared  to  be  just  recovering  from  the  effects  of  malarial 
fever.  Kidneys  appeared  to  be  somewhat  enlarged;  the  calicesf 
infundibula  and  pelvis  of  the  kidney  contained  a  fluid  resembling 
pus. 

The  following  appears  to  be  the  cause  and  history  of  this  last 
attack : — 

The  patient  left  the  hospital  when  he  was  in  an  exceedingly 
feeble  condition,  after  a  severe  attack  of  remittent  fever.  It  is 
probable  that  he  indulged  his  taste  for  ardent  spirits,  for  the  day 
on  which  he  left  the  hospital  was  election  day.  The  wind  was 
from  the  northeast,  and  the  weather  damp  and  cool,  with  occasional 
scuds  of  rain  and  mist.  Exposure  to  this  cool  damp  wind,  fresh 
from  the  ocean,  and  the  low  grounds  and  swamps  of  Georgia  and 
South  Carolina,  not  only  during  the  day  but  probably  during  the 
night  also,  in  a  state  of  intoxication,  induced  a  severe  attack  of 
pleuro-pneumonia. 

.The  swelling  on  the  back  of  his  head  was  due  either  to  a  blow 
or  to  inflammation  in  the  cellular  tissue  and  muscles  analogous  to 
the  inflammation  of  the  lungs,  and  probably  arising  from  the  same 
cause. 

The  large  amount  of  serum  effu^sedinto  the  bronchial  tubes — the  large 
amount  of  golden-colored  serum  effused  into  the  cellular  tissue  of  the 
neck  and  head — and  the  large  golden,  fibrous  clots  in  the  heart  and  arte- 
ries— the  settling  of  the  blood  in  the  most,  dependent  parts  of  the  iocfy— 
the  appearance  of  the  cicatrix,  and  the  inflamed  spot  in  the  lungs,  all 
indicated  disturbances  in  the  constitution  of  the  fibrin,  and  of  the  relations 
between  this  element  and  the  other  elements  of  the  blood  to  each  other,  and 
to  the  bloodvessels  and  capillaries. 

The  occurrence  of  the  fibrous  clots  in  the  heart  and  bloodvessels 
during  malarial  fever,  demands  a  careful  investigation. 

As  far  as  my  observations  extend,  the  formation  of  heart-clots  during 
life  is  very  common  in  malarial  fever. 

In  fifteen  post-mortem  examinations  I  found  heart-dots  in  tea 
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cases,  and  of  the  remaining  five,  one  was  a  case  of  typhoid  fever 
conabined  with  remittent  fever,  another  was  a  case  of  malarial  fever 
of  long  standing,  where  the  patient  died  of  exhaustion,  and  in  the 
remaining  three  no  special  examination  for  heart-clots  was  insti- 
tuted. The  following  cases,  in  addition  to  the  two  just  reported, 
will  illustrate  the  symptoms  attending  the  formation  and  existence 
of  these  heart-clots : — 


Fatal  Case  op  Congbsttvb  Fever,  teemtnatinq  suddenly — FisRiN- 

OUS  CONCaETIONS  IN  THE    HeABT  AND  PULMONABY  BLOODVESSELS,  AND 

Aorta. 

Irish  laborer;  height  6  feet  10  inches,  weight  150  pounds;  black 
hair,  black  eyes,  dark  complexion,  resembles  an  Arab  in  appear- 
ance ;  person,  dirty  and  filthy. 

Sept.  2d,  1 857,  12  o'clock  M.  Has  been  sick,  on  the  bay,  for  ten 
days,  with  an  abscess  in  the  palm  of  his  hand ;  previous  to  this 
he  had  been  working  on  the  river  bank. 

AVhen  first  brought  (this  morning)  into  the  hospital,  he  appeared 
stupid,  and  urinated  in  the  bed.  After  the  administration  of  a 
hot  bath,  and  the  lancing  of  his-  hand,  he  was  aroused,  and  now 
appears  to  be  entirely  restored  to  the  exercise  of  his  intellect. 
Seems  to  be  very  weak,  and  complains  of  no  pain,  or  trouble  any- 
where, except  in  the  palm  of  his  hand.  Skin  not  warmer  than 
usual ;  tongue  dry,  red,  and  glazed,  and  harsh  and  rough  to  the 
touch ;  pulse  82. 

Continued  sensible,  and  apparently  convalescent,  and  complained 
of  nothing,  and  manifested  no  striking  phenomena  until  Sept.  3d, 
3  J  o'clock  P.  M. 

At  this  hour  I  was  summoned  hastily,  and  found  this  patient 
insensible,  with  his  mouth  open  and  groaning  loudly  at  every 
breath.  His  groans  sounded  yery  much  like  the  barking  of  a  dog. 
Countenance  distressed,  anxious,  and  expressive  of  great  agony ; 
tendons  twitching  violently;  teeth  coated  with  sordes;  tongue  dry, 
red  and  glazed,  and  harsh  to  the  feeling.  Respiration  40,  thoracic, 
panting;  pulse  104.  Temperature  of  hand  103°  F.  Skin  hot,  dry, 
and  rough.  When  the  attempt  is  made  to  arouse  him,  by  violent 
shaking  and  loud  talking,  he  mutters  incoherently.  Great  tender- 
ness upon  pressure  of  epigastrium ;  cries  out  whenever  this  region 
is  pressed.  Cups  to  the  temples  and  back  of  neck,  a  large  blister 
over  the  epigastric  region — sinapisms  to  the  extremities,  stimu- 
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lants  and  sulphate  of  quinia,  all  &iled  to  arouse  this  patient,  and 
he  died  twenty  hours  after  this  observation. 

There  was  but  little  change  in  the  symptoms,  with  the  exception 
of  an  increase  in  the  frequency  of  the  respiration  and  pulse. 

AUTOPSY  THREE   HOURS  AFTER  DEATH. 

Head. — When  the  skull-cap  was  removed,  the  dura  mater  pre- 
sented the  usual  appearance.  Serous  effusion  had  taken  place  be- 
tween the  dura  mater  and  membranes,  and  surface  of  the  brain, 
fjiij  of  bloody  serum  flowed  from  the  base  of  the  brain,  and  there 
had  been  an  effusion  of  golden-colored  serum  between  the  aradi- 
noid  and  pia  mater.  Bloodvessels  of  pia  mater  filled  with  blood. 
Bloodvessels  at  the  base  of  the  brain,  and  upon  the  medulla  oblon- 
gata and  spinal  cord,  more  engorged  with  blood  than  those  upon 
the  superior  portions  of  the  brain.  This  was,  without  doubt,  doe 
solely  to  the  effect  of  gravity.  The  substance  of  the  brain  pos- 
sessed the  usual  consistency,  and  appeared  to  the  naked  eye  to  be 
normal  in  structure. 

Chest. — Lungs  normal ;  trachea  filled  with  froth. 

Heart,  normal.  The  right  auricle  contained  a  large  golden-co- 
lored clot,  which  filled  almost  the  entire  cavity.  The  lefb  auricle 
contained  several  small  yellow  clots. 

The  right  ventricle  contained  several  small  clots  of  blood,  which 
resembled,  in  all  respects,  coagulated  blood. 

The  main  trunk  of  the  pulmonary  arteries  contained  a  long, 
flattened,  ribbon-like,  yellow  clot,  which  extended  not  only  throu^ 
the  large  trunk,  but  divided  and  sent  off  branches  to  each  branch 
of  the  pulmonary  artery ;  and  then  again  subdivided  and  sent 
branches  off  to  the  minor  branches  of  the  arteries.  When  the 
main  clot  in  the  pulmonary  artery  was  gently  pulled,  the  branches 
were  drawn  out  twelve  inches  in  length,  and  at  their  extremities 
were  not  much  larger  than  a  fine  silk  thread.  The  clot  was  almost 
entirely  free  from  red  corpuscles,  of  a  yellow  color,  firm,  and  elas- 
tic in  structure,  and  in  appearance  resembled  an  organized  product. 

A  similar  ribbon-like,  yellow,  elastic  clot,  extended  through  the 
whole  length  of  the  aorta.  The  blood  in  the  vena  cava  was  coaga- 
lated,  but  the  coagulum  was  like  that  of  ordinary  blood,  and  much 
less  firm  than  the  clots  of  the  right  auricle,  pulmonary  arteries,  and 
aorta. 

Abdominal  Cavity. — The  liver  presented  the  true  malarial  hue; 
contained  no  grape  sugar,  but  an  abundance  of  hepatic  starch ;  and 
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its  blood  did  not  change  to  the  arterial  hue  when  exposed  to  the 
atmosphere.  The  spleen  was  enlarged,  softened,  and  of  the  slate- 
color  of  malarial  fever. 

Stomach,  intestines  and  kidneys  normal. 

The  autopsy  demonstrated  this  to  be  a  case  of  malarial  fever. 

Cask  of  Conqestivb  Fever  illustrating  the  Formation  of  Fibrin- 
ous COAGULA  IN  THE   HeARTAND  BLOODVESSELa 

Irish  seaman,  aged  24 ;  light  hair,  light  blue  eyes,  fair  complex- 
ion; height  5  feet  7  inches;  stout,  well  built,  weight  150  pounds. 

Oct.  12th,  1857, 12  o'clock  M.  Entered  the  hospital  two  hours 
ago.  Now,  he  is  out  of  his  head,  and  can  give  no  history  of  his 
case.  A  companion  states  that  he  has  been  watching  at  night  on 
board  a  brig,  lying  in  the  river,*  below  the  ship-yard,  along  the  low 
marshy  shore  of  the  Savannah  Biver,  and  that  he  was  taken  sick 
with  chill  and  fever  one  week  ago,  but  did  not,  until  two  nights 
ago,  discontinue  watching  at  night.    Habits  intemperate. 

Pulse  137,  rapid  and  feeble;  respiration  82;  skin,  hot  and  dry. 
Tip  of  tongue  clean,  and  of  a  bright  red  color — the  remaining  por- 
tion of  the  tongue  is  coated  with  yellow  fur.  The  tongue  is  dry 
and  harsh  to  the  touch,  and  feels,  when  the  fingers  are  passed  over 
it,  like  sand-paper.  The  patient  mutters  to  himself  continually, 
half- formed  sentences  and  imperfect  words.  Continues  to  mutter 
in  the  same  incoherent  manner,  notwithstanding  strenuous  efforts 
to  arouse  and  attract  his  attention.  About  one  hour  ago  his  ex- 
tremities felt  cooler,  and  his  pulse  was  more  feeble  than  it  is  now; 
mustards  were  applied  to  the  extremities — they  increased  the  tem- 
perature and  rendered  the  pulse  somewhat  fuller,^  and  aroused  his 
intellect  for  a  moment,  but  he  again  relapsed  into  the  state  of  de- 
lirium. 

Mustards  to  the  epigastrium  and  extremities,  cut  cups  to  the 
temples  and  back  of  neck,  stimulants  and  sulphate  of  qninia  and 
purgatives,  failed  to  arouse  the  intellect,  and  at  8  o'clock  P.  M., 
the  patient  lay  in  a  profound  stupor,  with  full  rapid  respiration 
and  full  rapid  pulse.  Pulse  124,  and  has  increased  in  force  and 
volume  under  the  action  of  the  stimulants  and  sulphate  of  quinia. 
Skin  hot  and  dry ;  tongue  presents  the  same  dry  and  rough  ap- 
pearance. B. — Continue  the  stimulants  and  sulphate  of  quinia,  and 
apply  blisters  to  the  back  of  the  neck  and  over  epigastric  region. 

13tb,  11  o'clock  A.  M.    The  cut  cups  to  the  head,  the  sinapisms 
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upoii  the  extremities,  the  blisters  upon  the  back  of  the  neck  and 
epigastric  region,  and  the  diffasible  stimulants  and  cathartic  have 
failed  to  arouse  this  patient,  and  he  now  lies  in  a  comatose  state^ 
and  passes  his  urine  and  feces  in  the  bed.  The  nurse  states  that 
during  the  night,  he  was  much  more  restless  than  at  the  present 
time,  and  it  was  necessary  to  give  constant  attention  that  he  did 
not  fall  out  of  the  bed.  The  medicine  has  operated  freely,  and  the 
blister  has  drawn  well.  The  serum  from  the  blistered  surface  is 
of  a  golden  color. 

Bespiration  30,  stertorous.  The  patient  lies  in  a  stupor,  with 
his  eyes  shut  and  mouth  open,  and  emits  a  suppressed  groan,  or 
whine,  at  every  breath — his  appearance,  and  the  sounds  which  be 
emits,  are  similar  to  those  of  the  patient  described  in  the  preceding 
case.  These  groans  appear  to  be  entirely  involuntary,  and  depend 
upon  the  state  of  the  organ  of  voice,  and  the  mode  in  which  the 
air  passes  through  it. 

Pulse  144,  feeble.  The  sounds  of  the  heart  cannot  be  distin* 
guished — they  are  both  united  into  one,  and  the  heart  makes  a 
short,  quick,  thumping  sound.  The  number  of  the  thumps  of  the 
heart  corresponds  to  the  pulse,  144  to  the  minute.  Temperatare 
of  atmosphere  77°  P.;  temperature  of  hand  103^.6,  temperature  in 
Axilla  104^.5.  Skin  hot  and  dry ;  teeth  coated  with  sordes.  Ca&* 
not  get  a  sight  of  his  tongue,  as  his  teeth  are  tightly  closed,  and  he 
is  entirely  insensible. 

I  have  just  applied  mustards  to  his  extremities — they  do  not 
arouse  him — after  remaining  on  one  hour  they  scarcely  redden  the 
surface. 

9  P.  M.  Profound  coma;  respiration  thirty-two,  spasmodic;  pulae 
is  gone;  heart  merely  flutters;  head  and  trunk  warm,  extremities 
cold.  Have  again  applied  mustards  to  the  extremities,  and  admin- 
istered diffusible  stimulants,  but  they  do  not  produce  the  slightest 
effect,  and  he  will  die  in  the  course  of  one  hour. 

The  patient  died  half  an  hour  after  this  observation. 

AUTOPSY  TWELVE  HOURS  AFTER  DEATH. 

Body  in  good  condition,  apparently  not  at  all  reduced;  limbs 
full  and  round,  muscular,  well  developed ;  complexion  fair,  with  a 
slight  tinge  of  yellow;  skin  of  the  dependent  portions  slightly 
darker  than  that  of  the  superior  portions  of  the  body;  rigor  mortis 
remarkably  strong ;  it  required  all  the  force  that  I  could  exert  to 
straighten  his  arms,  and  they  would  return  back  to  the  bent  posi- 
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tion  with  considerable  force;  after  the  right  arm  had  been  straight- 
ened oat  at  right  angles  to  the  body,  and  while  I  was  standing 
iDetweea  the  arm  and  the  body,  engaged  in  opening  his  abdomen 
and  thorax,  I  felt  the  pressure  of  a  hand  and  arm  upon  my  back — 
this  was  the  hand  of  the  dead  man,  which  had  slowly  returned  to 
its  former  position  by  the  contraction  of  the  muscles. 

Head, — Dura  mater  normal  in  appearance;  the  longiivdinal  sinus 
of  the  dura  mater  contained  an  elongated^  flattened^  ribbon-like^  fibrinous 
clot^  which  v)as  free  from  colored  blood-corpuscles^  and  of  a  yellow  color. 
This,  without  doubt,  was  formed  before  death.  Arachnoid  membrane 
opalescent,  pearl  colored  in  many  places ;  bloodvessels  of  pia  mater 
filled  with  blood.  The  substance  of  the  brain  appeared  to  be 
normal  in  color  and  texture,  as  far  as  an  examination  with  the 
naked  eye  extended ;  it  was  perhaps  a  little  softer  than  usual,  but 
this  may  have  been  due  to  post-mortem  changes,  and  at  any  rate 
would  not  account  for  the  symptoms  during  life ;  ventricles  of  the 
brain  contained  no  serum ;  bloodvessels  of  medulla  oblongata  and 
superior  portions  of  spinal  cord  not  congested  with  blood. 

Chest. — Exterior  surface  of  the  heart  adherent  at  all  points  to  the 
pericardium.  There  was  no  free  space  between  the  heart  and  the 
pericardium,  hence  no  fluid  lubricated  the  heart.  If  this  lesion 
was  the  result  of  inflammation,  it  is  certain  that  the  inflammation 
had  nothing  whatever  to  do  with  the  present  attack  of  fever. 
Muscles  of  the  heart  paler  than  usual.  The  right  auricle  and  ven- 
tricle contained  a  yellow  clot,  free  from  colored  blood-corpuscles,  which 
was  attached  to  the  columnce  cameos,  and  chordoe  tendinece  of  the  right 
ventricle,  and  contended  through  the  auricuh-ventricular  opening  into  the 
auricle.  This  clot  sent  off  a  large  branch  into  the  pulmonary  artery. 
This  branch  of  the  yellow  fibrinous  clot,  which  almost  completely  filled 
up  the  pulmonary  artery,  suMivided  and  sent  branches  doum  the  right 
and  left  pulmonary  arteries,  and  these  branches  again  divided  and  sub- 
divided into  numerous  branches,  the  smallest  of  which  were  not  larger 
than  fine  threads.  These  fibrirvous  threads  passed  deep  into  the  blood- 
vessels of  the  lungs,  probahly  almost  to  the  commencement  of  the  capil- 
laries. The  left  ventricle  contained  a  similar  yellow  fibrinous  formation 
almost  entirely  free  from  colored  blood-corpuscles,  which  was  attached  at 
one  extremity  to  the  columnce  camece,  andchordce  tendinece,  and  extending 
through  Hie  auricula-ventricular  opening  into  the  auricle,  subdivided 
into  branches,  which  passed  up  the  pulmonary  veins,  and  subdivided 
into  numerous  smaller  branches  which  occupied  the  smaller  divisions  of 
the  pulmonary  veins.    These  fibrinous  bodies  of  the  pulmonary  veins 
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and  arteries  toere  very  elastic — vnth  care  they  could  be  drawn  out  of  iht 
smaller  branches  of  the  pulmonary  veins  and  arteries^  four  and  s& 
inches  in  length,  without  breaking,  notwithstanding  that  the  smallest 
branches  were  very  delicate.  The  aorta  contained  a  similar  clot.  All 
these  clots  were  of  a  bright  yellow  color,  almost  entirely  free  from  eotored 
blood-corpuscles,  and  presented  almost  an  organized  appearance,  and 
were,  without  doubt,  formed  long  before  death. 

The  krge  nervous  trunks  were  distended  with  partially  coagu- 
lated black  blood ;  the  heart,  arteries,  and  pulmonary  veins  con- 
tained little  or  no  blood. 

When  the  black  blood  from  the  large  venous  trunks  was  exposed 
to  the  atmosphere,  it  assumed  slowly  and  imperfectly  the  arterial 
hue.  The  blood  appeared  to  have  been  collected  in  the  capillaries 
and  veins.  If  the  chemical  changes  between  the  colored  blood- 
corpuscles  and  liquor  sanguinis,  and  between  the  blood-corpuscles 
and  the  capillaries,  and  the  structures  and  iSuids  surrounding  the 
capillaries,  be  arrested,  as  a  necessary  consequence  the  circulation 
of  the  colored  blood-corpuscles  through  the  capillaries  must  be 
greatly  interfered  with. 

Lungs. — Normal  in  appearance  and  structure;  lower  (dependent) 
portions  congested  with  blood.  This  was  due  to  the  action  of  gravi- 
tation. The  trachea,  bronchial  tubes,  and  air-cells  contained  much 
froth. 

Abdomirval  Cavity. — The  mucous  membrane  of  the  stomach  pre- 
sented to  the  naked  eye  no  marks  of  inflammation  or  pathological 
alteration. 

The  mucous  membrane  of  the  small  intestines  presented  a  darker 
color,  the  bloodvessels  appeared  to  be  more  congested  with  blood 
than  usual,  but  there  were  no  marks  of  inflammation,  and  the  con- 
gested state  of  the  vessels  appeared  to  be  entirely  due  to  the  action 
of  the  cathartic. 

Liver. — The  liver  presented  a  much  darker  color  upon  its  exterior 
than  normal,  but  not  the  dark  slate  color  of  cases  of  malarial  fever 
of  longer  standing.  When  incisions  were  made  into  the  liver,  the 
cut  surface  was  different  in  appearance  from  that  of  the  healthy 
liver,  and  approached  the  bronze  color  of  malarial  fever.  The 
color  of  the  cut  surface,  however,  was  several  shades  lighter  than 
that  of  malarial  fever  of  longer  standing.  On  the  under  surface  of 
the  right  lobe  were  several  spots  of  the  dark  slate  color  peculiar 
to  malarial  fever.    The  liver-cells  presented  the  usual  appearance. 
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In  some  cases  tbey,  as  well  as  the  tissues  around,  appeared  to  con- 
tain more  oil-globules  than  usual. 

The  liver  contained  animal  starch  without  a  trace  of  grape  sugar. 

Spleen  enlarged,  softened,  disorganized,  and  of  a  dark  slate  ma- 
larial color;  when  pressed  gently  between  the  fingers,  the  trabecuIaB 
could  be  felt  giving  way.  After  eight  hours'  exposure  to  the  atmo- 
sphere, small  streaks,  inclining  to  an  arterial  hue,  appeared  upon 
the  cut  surface  of  the  spleen,  and  probably  were  due  to  the  change 
in  the  blood  which  issued  from  the  divided  vessels. 

The  dark  effused  blood  of  the  spleen  was  found  under  the 
microscope  to  consist  of  colored  and  colorless  corpuscles  and  dark 
granules;  some  of  the  colored  corpuscles  were  swollen,  and  altered 
in  shape.  The  alteration  was  by  no  means  universal  or  remark- 
ably great. 

Kidneys. — This  subject  had  but  one  kidney ;  this  corresponded 
to  the  right  kidney.  The  inferior  surface  of  the  kidney  presented 
a  dark  slate-colored  spot,  two  inches  in  diameter ;  the  color  of  the 
spot  resembled  in.  all  respects  the  slate  color  of  the  malarial  fever 
liver.  When  an  incision  was  made  into  the  substance  of  the  kid- 
ney, through  this  slate-colored  spot,  the  cut  surface  presented  a 
bronze  color  to  the  depth  of  about  one-sixth  of  an  inch.  The 
bronze  color  gradually  shaded  into  the  normal  color  of  the  kidney. 
With  the  exception  of  this  slate-colored  spot,  the  color  of  the  kid- 
ney was  normal. 

After  a  careful  examination  of  the  symptoms  and  the  patholo- 
gical alterations  presented  by  these  two  cases  of  congestive  fever, 
it  appears  that,  with  the  exception  of  the  heart-clots,  we  do  not 
discover  any  pathological  changes  of  the  cerebro-spinal  nervous 
system,  and  of  the  organs,  which  of  themselves  would  account  for 
the  sudden  severity  of  the  symptoms,  or  the  death  of  the  patient. 

As  far  as  an  examination  with  the  eye  extended,  we  did  not  dis^ 
cover  in  the  brain  any  structural  alterations  sufficient  to  account 
for  the  sudden  and  alarming  symptoms  of  delirium  and  coma.  We 
should  not,  however,  in  the  present  state  of  chemical,  physiological, 
and  pathological  science,  decide  dogmatically  a  question  of  such 
importance,  for  we  are  wholly  ignorant  of  the  chemical,  physio- 
logical, and  pathological  relations  of  the  malarial  poison  to  the 
nervous  elements.  It  is  evident  that  a  thorough  knowledge  of  the 
phenomena  of  malarial  fever  demands,  amongst  many  other  things, 
a  thorough  knowledge  not  only  of  the  appearance  and  chemical 
constitution  of  the  structures  of  the  cerebro-spinal  and  sympathetic 
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nervous  systems,  but  also- a  thorough  knowledge  of  the  pbjsical, 
chemical,  and  pathological  alterations  of  these  structures,  when. 
acted  on  by  morbific  agents. 

Whatever  were  the  alterations  of  the  nervous  elements  in  this 
case,  it  was  evident  that  they  could  not  be  reached  by  the  most 
energetic  and  vigorous  treatment.  It  was  impossible  to  aroase  the 
action  of  the  brain,  notwithstanding  that  there  was  no  inflamn»- 
tion,  and  only  that  congestion  of  the  blood  in  the  capillaries  which 
resulted  from  the  feeble  action  of  tbe  circulatory  apparatus,  the 
disturbance  of  the  relations  of  the  blood  and  capillaries,  and  the 
alterations  of  the  constituents  of  the  blood. 

We  do  not  think  that  the  condition  of  the  spleen  in  these  cases 
was  sufficient  to  cause  death,  because  we  have  seen  cases  where 
sudden  death  occurred  from  other  diseases  during  convalescence 
from  malarial  fever,  in  which  the  spleen  was  apparently  in  a  worse 
condition. 

The  same  remark  applies  to  the  alterations  of  the  liver;  as  &r  as 
our  examination  extended,  they  do  not  appear  to  have  been  suffi- 
cient to  cause  death. 

The  stomach  and  intestinal  canal  presented  no  special  patholo- 
gical alterations.  The  slate-colored  spot  upon  the  kidney  was 
interesting,  especially  in  its  bearing  upon  a  similar  change  in  the 
color  of  the  liver,  but  it  was  not  sufficient  to  account  for  even  cm 
of  the  symptoms. 

Can  we,  then,  from  this  analysis  of  the  pathological  phenomena, 
infer  that  the  immediate  cause  of  death  did  not  exist  in  the  patho- 
logical alterations  of  the  organs  and  tissues,^but  in  the  disturbances 
of  the  general  and  capillary  circulation,  and  especially  of  the  func- 
tion of  the  lungs,  by  the  fibrinous  coagula  in  the  cavities  of  the 
heart  and  in  the  bloodvessels. 

It  is  important  that  we  should,  he/ore  deciding  this  question^  consider 
the  occurrence  of  these  coagula  in  other  diseases^  and  the  attendant  phe- 
nomena. 

Various  opinions  have  prevailed  with  reference  to  the  fibrous 
concretions  found  in  the  heart  and  bloodvessels  after  death,  and 
almost  up  to  the  present  time  a  dispute  has  been  carried  on  con- 
cerning the  time  of  their  formation,  some  contending  that  they 
were  formed  during  life,  and  others  that  they  were  formed  after 
death.  Apart  from  the  evidence  affi>rded  by  the  lamellated  struc- 
ture of  these  bodies,  their  freedom  from  colored  blood-corpuscles, 
and  the  absence  of  colored  blood  in  the  surrounding  cavities  of  the 


MALABIAL   FSYSB.  321 

beart  and  bloodvessels,  we  find  scattered  through  the  recoiirds  of 
znedicine  numerous  facts,  established  by  independent  observers, 
demonstrating  in  the  clearest  manner  the  formation  of  these  con- 
cretions before  death. 

Hewson*  found  in  the  right  ventricle  of  the  heart  of  a  dog,  which 
liad  been  killed  eight  hoars  after  receiving  a  large  wound  in  his 
neck  (the  wound  had  during  this  time  inflamed  considerably),  a 
large  whitish  polypus,  under  which  was  a  little  blood,  still  fluid, 
mrhich  coagulated  after  exposure  to  the  air. 

Baillie,^  Morgagni,^  and  Albiniis^  have  described  the  obliteration 
of  veins  by  the  formation  of  coagula  daring  life.  Mr.  A.  Burns' 
found  in  the  right  auricle  of  a  human  heart  a  large,  dense,  lamel- 
lated  polypus  (fibrinous  concretion),  which  was  so  firmly  attached 
to  the  rough  surface  of  the  mijsculi  pectinati  as  to  allow  the  whole 
mass  of  the  heart,  and  a  considerable  portion  of  the  lungs,  to  be 
suspended  by  it.  Mr.  J.  Stewart*  has  described  a  heart  which  con- 
tained fibrinous  concretions  in  the  right  auricle  and  in  both  ven- 
tricles. Mr.  Burns  reports  a  case  in  which  a  polypus  more  than 
one  inch  long  was  attached  so  firmly  to  the  septum  of  the  heart 
that  the  ventricle  was  torn  before  the  polypus  could  be  torn  from 
its  attachment.  He  also  aifirms  that  in  the  centre  of  this  polypus 
an  abscess  was  found  which  discharged  a  teaspoonful  of  perfectly 
formed  purulent  matter. 

Wardrop'^  and  CruwelP  have  recorded  similar  phenomena. 

Graham,*  Stenzel,'®  Meckel,"  Stoerk,'*and  others,  have  described 
laminated  fibrinous  coagula  in  the  aorta,  and  Baillie"  found  fcwo 
coagula,  laminated  like  the  walls  of  the  sac  of  an  aneurism,  firmly 
attached  to  the  inside  of  the  carotid  arteries. 

M.  Petit  and  O'Halloran  have  observed  that  the  bloodvessels 

>  An  Ezperimental  Inquiry  into  the  Properties  of  the  Blood.    By  William  Hew- 
son.     London,  1771.     P.  49. 
'  Trans,  of  A.  Soc,  vol.  i.  p.  129.  *  Annot.  Academ.,  lib.  7|  o.  2. 

<  Epist.  36,  art.  10.    Op.  Path.,  p.  6,  sec.  8.        '  Diseases  of  the  Heart,  p.  197. 

*  Sdinb.  Med.  and  Surg.  Jonm.,  for  1817. 

7  Baillie's  Works,  vol.  it  p.  20.    A.  Bums  on  the  Diseases  of  the  Heart. 

^  De  Cordis  et  Vasomm  Osteogenesi  in  Qnatrogenario  Observata.    HaleB,  1765. 

*  Med.-Chir.  Transactions,  vol.  ▼.  p.  297. 
^  Dissertatio  de  Steatomatibns  Aort». 

"  H^m.  de  PAcad.  R.  de  Berlin,  1756. 
>'  Med.-Chir.  Transactions,  yoI.  v.  p.  287. 

»  Transactions  of  the  Society  for  the  Improvement  of  Medical  and  Surgical 
Knowledge,  vol.  i.  p.  191. 
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immediately  above,  and  in  sphacelated  parts,  are  filled  with  fibrous 
concretions. 

Mr.  Martial/  in  1694,  in  amputating  the  legs  of  a  poor  woman 
affected  with  gangrene,  found  that  no  hemorrhage  followed  the 
amputation  of  the  first  leg,  and  that  in  like  manner  no  hemorrhage 
would  have  followed  the  amputation  of  the  second  leg,  had  not  the 
surgeon,  after  cutting  off  the  limb,  pulled  out  from  the  extremity 
of  the  artery  a  round,  firm,  and  white  clot,  about  three  inches  in 
length,  which  had  been  pushed  a  little  beyond  the  cut  extremity  of 
the  artery  by  the  force  of  the  column  of  blood. 

M.  Baron,*  Virchow,  and  Mr.  Paget^  first  directed  the  attention 
of  pathologists  to  the  frequency  and  danger  of  obstructions  in  the 
pulmonary  artery. 

Crampton,  Louis,  Bougen,  Desaujt,  Duncan,  and  others,  have 
recorded  cases  of  the  obstruction  of  the  larger  bloodvessels  by 
fibrinous  coagula,  and  Dr.  Eeid,*  Hodgson,*  Andral,*  Tiedemann,' 
Otto,*  Lobstein,'  Cloquet,"  Carsewell,"  Langstafl^"  and  others,  have 
recorded  cases  of,  and  discussed  the  origin  and  mode  of  formation 
of  phlebolites. 

Dr.  Benjamin  Ward  Richardson,"  after  the  careful  examination 
of  the  condition  of  the  blood  after  death  in  543  cases,  occurring  in 
man  and  in  the  inferior  animals,  including,  in  the  human  subjects, 

I  Memoirs  of  the  Royal  Academj  for  the  jear  1732. 

*  Reoherches  et  Obs.  snr  la  Coagulation  du  Sang  dans  I'Artere  Pulmonaire  et  aes 
Bffets,  Arch.  G6n.  de  M6d.,  see.  iii.  t.  ii. 

*  Paget  on  Obs.  of  Fulmonarj  Artery,  Med.-Chir.  Soc.  Trans.,  London,  vol.  xxTii. 
pp.  162  and  280 ;  see  also  Professor  Simpson's  Obstetrical  Works,  vol.  il.  p.  34. 

*  Pathological  Researches,  1848,  p.  395. 

^  Treatise  of  Diseases  of  Arteries,  p.  521. 

^  Anatomie  Pathologiqae,  t.  ii.  p.  412. 

^  Journal  Comp.  du  Diction,  des  Sciences  M6d.,  t.  ill. 

^  Path.  Anat.  Trans.,  by  South. 

»  Anat.  Pathol. 

»o  Path.  Chirurgical. 

II  Cyclop,  of  Practical  Medicine,  art  Veins. 

>'  London  Medico-Ckirurgical  Transactions,  vol.  yiii.  p.  287. 

13  <(>rhe  Fibrinous  Constituent  in  Relation  to  Disease,"  by  B.  W.  Richaidsoii, 
Medical  Times  and  Gazette,  Feb.  12, 1853.  Ranking*s  Abstract  of  Med.  Sci.,  Jane, 
1853,  p.  76,  Am.  ed.  "  Diagnosis  of  Fibrinous  Concretions  in  the  Heart,"  by  B.  W. 
Richardson,  Assoc.  Med.  Journal,  April  13, 1855.  Ranking's  Abstract  of  Med.  Sci., 
June,  1855,  No.  xxi.  p.  73,  Am.  ed.  **  The  Cause  of  the  Coagulation  of  the  Blood, 
the  Astley  Cooper  Prize  Essay  for  1856,"  by  Benjamin  Ward  Richardson,  M.  D., 
London,  1858.  '^  On  the  Diagnosis  of  Fibrinous  Concretions  in  the  Heart  in  certain 
cases  of  Inflammatory  Croup,"  by  B.  W.  Richardson,  Med.  Times  and  Gax.,  March 
8, 1856.     Ranking's  Abst.  Med.  Sol.,  No.  zziii.,  Jan.~June,  1856,  p.  76,  Am.  ed. 
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deaths  from  sudden  syncope,  epilepsy,  apoplexy,  enteritis,  croup, 
pneumonia,  bronchitis,  bronchorrhcea,  phthisis,  mesenteric  disease, 
purpura,  acute  rheumatism,  dropsy  following  scarlet  fever,  cyanosis, 
haemoptysis,  failure  of  the  heart  from  fatty  change,  cancer,  aneurism 
of  the  aorta,  atheromatous  and  ossific  disease  of  the  aorta,  adhesion 
and  ossification  of  the  pericardium,  simple  starvation,  cirrhosis, 
degeneration  of  the  heart  from  drunkenness,  hydrocephalus,  lateral 
compression  of  the  chest,  ulceration  and  stricture  of  the  oesophagus, 
icteras,  general  dropsy  from  mitral  disease,  dilatation  of  the  right 
side  of  the  heart,  senile  decay,  and  hanging — including,  in  the 
human  foetus,  deaths  in  the  sixth,  seventh,  eighth,  and  ninth  months 
of  development,  and  soon  after  delivery,  from  various  causes,  me- 
chanical and  morbific — including,  in  pigs,  sheep,  oxen,  dogs,  cats, 
,  rabbits,  guinea-pigs,  and  birds,  deaths  from  hemorrhage,  intestinal 
obstruction,  poisoning  from  narcotic  gases,  chloroform,  ether,  smoke 
of  puff-ball,  carbonic  acid,  tobacco-smoke,  antimoniuretted  hydrogen, 
and  prussic  acid,  poisoning  by  solid  opium,  salts  of  ammonia,  po- 
tassa,  and  antimony,  strangulation,  drowning,  electric  shock,  simple 
exposure  to  cold,  peritoneal  dropsy  naturally  and  artificially  pro- 
duced, shock  from  blows  on  the  head,  extraction  of  the  kidney,  and 
inhalation  of  oxygen  and  chloroform,  decided  that  the  arguments 
were  conclusive  for  the  formation,  in  certain  conditions  of  the  blood, 
and  of  the  circulation  and  respiration,  of  fibrinous  masses  previous 
to  death. 

Dr.  Richardson,  not  content  with  these  extensive  observations, 
demonstrated,  by  well-devised  and  conclusive  experiments,  that 
fibrinous  concretions  can  be  artificially  produced  in  animals  during 
life,  by  the  introduction  into  the  blood  of  those  substances  which 
disturb  the  circulation  and  respiration,  and  the  relations  of  the 
constituents  of  th^  blood  to  each  other,  and  to  the  capillaries,  and 
to  the  processes  of  secretion,  nutrition,  and  excretion. 

The  hearts  of  the  living  animals  were  opened,  and  the  fibrinous 
concretions  withdrawn  whilst  the  organs  were  still  pulsating.^ 

The  Conditions  most  favoeablb  to  thb  Deposition  of  Fibrinotjs 

conoketions. 

The  experiments  and  observations  of  numerous  pathologists  and 
physiologists  have  shown  that  the  leading  conditions  for  the  depo- 
sition of  fibrinous  concretions  in  the  circulatory  apparatus  during 

■  "The  Cause  of  the  Coagulation  of  the  Blood,"  pp.  60-140. 
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life,  are  actual  and  relative  increase  of  the  fibrin  of  the  blood  and 
impeded  circulation. 

The  positive  increase  offbrin,  which  occurs  in  diseases  of  the  acute 
inflammatory  class,  is  frequently  attended  by  a  deposition  of  that 
portion  of  the  fibrin  which  can  be  no  longer  held  in  solution  by  the 
blood,  and  thus  cause  death.  In  twenty-three  cases  of  death  from 
acute  inflammation  of  the  respiratory  organs,  and  which  ended 
fatally  in  the  first  stages  by  rapid  sinking,  Dr.  Richardson^  found 
in  every  case  a  fibrinous  concretion,  which  he  considered  as  due, 
in  great  part,  to  the  excess  of  fibrin  in  the  blood. 

This  observer  substantiated  this  view  by  a  series  of  experiments 
upon  the  inhalation  of  oxygen,  which  Dr.  Gairdner  bad  shown 
would  increase  the  quantity  of  fibrin  in  the  blood.  After  con- 
tinuing the  inhalation  of  oxygen  for  a  considerable  length  of  time, 
all  the  symptoms  of  fibrinous  deposition  were  produced,  and  an 
examination  of  the  living  heart  showed  the  presence  of  the  con- 
cretion. 

When  the  other  elements  of  the  blood  are  diminished,  whilst  the 
fibrin  remains  in  normal  amount,  when  compared  to  the  previous 
quantities  of  the  constituents  and  volume  of  the  blood,  but  rela- 
tively increased  to  the  altered  proportions,  the  fibrin  may  be  de- 
posited. This  kind  of  separation  has  been  observed  to  occur  after 
profuse  purging,  or  after  profuse  colliquative  sweating,  and  in  cases 
of  cholera,  and  in  the  last  stages  of  phthisis  pulmonalis,  and  in 
anemic  conditions  of  the  blood. 

Disturbances  in  the  circulation  arising  from  simple  failure  of  the 
heart,  appear  to  be  frequently  attended  by  the  deposition  of  fibrin- 
ous concretions. 

This  tendency  is  marked  in  aU  cases  of  slow  death,  when  the 
action  of  the  heart  is  enfeebled,  and  the  struggle  for  life  is  pro- 
longed, irrespective  of  the  amount  of  the  fibrin,  whether  increased 
or  diminished,  as  in  typhus  and  malarial  fevers,  and  in  purpura, 
and  old  age,  and  in  debilitated  states  induced  by  ardent  spirits  and 
dissipation,  and  exposure  and  privations. 

The  deposition  of  fibrin  in  the  circulation  may  result  from  other 
causes  far  more  obscure  and  difficult  of  demonstration  and  investi- 
gation than  those  just  enumerated.  Thus,  it  has  been  observed 
that  these  concretions  are  more  common  in  some  seasons  than  in 
others.    This  fact  would  seem  to  indicate  an  atmospheric  cause,  or 

'  Loc.  cit.,  p.  69. 
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certain  revolations  in  the  human  system,  and  in  diseases.  This 
fact  shows  the  impropriety  of  drawing  wide  and  absolute  conclu- 
sions from  a  single  series  of  investigations  on  the  relative  frequency 
of  the  formation  of  these  bodies  in  dififerent  diseases. 

The  presence  of  certain  foreign  bodies  in  the  blood  may  lead  to 
the  deposition  of  fibrin,  as  Gaspard  and  Lee  conclusively  demon- 
strated, by  the  injection  of  pus  into  the  blood  of  living  animals ; 
^v^hilst,  on  the  other  hand,  the  experiments  of  Magendie  demon- 
strated that  the  injection  of  putrefying  substances  may  produce 
the  opposite  condition — permanent  fluidity  of  the  blood. 

Alterations  in  the  constitution  of  the  walls  of  the  capillaries  and 
bloodvessels  and  heart  may  produce  the  deposition  of  fibrin,  and 
even  the  coagulation  of  the  blood,  as  has  been  conclusively  demon- 
strated by  the  experiments  of  Hewson,^  Thackrah,'  Sir  Astley 
Cooper,'  and  Bnicke.* 

The  normal  reaction  of  the  blood  is  alkaline,  and  it  is  a  well  es- 
tablished fact  that  the  alkalies  are  solvents  of  fibrin — in  fact,  the 
theory  proposed  and  ably  advocated  by  Dr.  Bichardson,'  ascribes 
the  solution  of  the  fibrin  in  the  blood,  to  the  presence  of  ammonia; 
if,  then,  the  alkalies  of  the  blood  be  neutralized  by  an  acid  gene- 
rated by  morbific  processes  within  the  blood,  or  absorbed  from 
without,  then  we  would  expect  the  deposition  of  the  fibrin.  Kow, 
in  malarial  fever,  in  which  these  concretions  are  common,  the  secre- 
tions of  the  mouth  and  the  urine  are  intensely  acid.  I  do  not  feel 
warranted,  however,  in  propounding  this  as  even  a  hypothesis,  as  I 
have  found  the  blood  in  severe  malarial  fever  alkaline,  whilst  the 
secretions  of  the  mouth  and  urine  changed  the  litmus  blue  to  red, 
as  rapidly  and  decidedly  as  a  strong  solution  of  sulphuric  acid. 
The  degrees  of  alkalinity  of  the  blood  of  malarial  fever  are,  how- 
ever, worthy  of  careful  investigation. 

'  An  Experimental  Inqnirj  into  the  Properties  of  the  Blood,  with  Remarks  oa 
some  of  its  Morbid  Appearances.  William  Hewson :  London,  1771.  Experiments 
xxii.  to  xxvii.,  pp.  82-88. 

'  An  Inquiry  into  the  Natnre  and  Properties  of  the  Blood  in  Health  and  in  Dis- 
ease, by  Charles  Tomer  Thackrah ;  first  ed.,  London,  1819 ;  second  ed.,  London, 
1837,  pp.  77-83. 

'  As  quoted  by  Mr.  Thackrah  in  his  Inquiry  on  the  Blood,  second  ed.,  1834,  pp. 
83-85. 

*  An  Essay  on  the  Cause  of  the  Coagulation  of  the  Blood,  by  E.  BrUcke,  M.  D., 
British  and  Foreign  Medioo-Chimrgical  Review,  No.  xxxvii.,  January,  1857,  p.  141, 
Am.  ed. 

B  Cause  of  the  Coagulation  of  the  Blood,  pp.  229, 330. 
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Symptoms  and  Diagnosis  of  Fibbinous  Concbstions  in  thx 

Heart  and  Bloodvessels. 

In  order  that  the  connection  of  these  heart-clots  with  the  phe- 
nomena of  malarial  fever  may  be  placed  in  the  strongest  light,  we 
will  illustrate  this  branch  of  our  subject,  not  by  oar  own  observa- 
tions, but  by  those  of  a  far  more  able  and  experienced  observer  and 
experimenter. 

Dr.  Benjamin  Ward  Richardson  thus  describes  the  symptoms 
and  diagnosis  of  fibrinous  concretions  in  the  heart,  in  his  model 
work  on  the  cause  of  the  coagulation  of  the  blood : — 

"  The  symptoms  produced  by  fibrinous  deposition  in  the  heart, 
are  strikingly  characteristic  when  they  are  onoe  understood.  Bat 
as  they  are  commonly  superadded  to  other  symptoms,  and  appear 
at  the  acme  or  near  the  end  of  a  disease,  they  occasion  great  p»- 
plexity  to  all  who  are  not  prepared  to  read  them  oflF,  and  whose 
attentions  are  bent  to  some  more  local  mischief  by  which  the  dis- 
ease perchance  is  misnamed,  rather  than  to  the  grand  changes 
which  are  occurring  in  the  body  as  a  whole. 

"Whatever  be  the  disease,  the  effects  of  a  fibrinoas  deposition 
are  in  the  main  the  same,  according  to  the  manner  in  which  the 
deposit  itself  is  laid  down.  In  other  words,  the  symptoms  depend 
on  the  position,  form  and  character  of  the  deposit,  less  than  on 
the  pre-existing  malady.  Whenever  fibrinous  deposition  takes 
place  in-  the  heart  during  the  course  of  a  disease,  the  pure  symp- 
toms of  the  disease  are  lost  or  masked  by  the  new  symptoms 
which  are  set  up,  and  which  take  to  themselves  a  general  repre- 
sentative position. 

"The  advantages  which  I  have  had  for  tracing  out  the  symptoms 
produced  by  concretion,  and  for  confirming,  by  dissection,  the  diag- 
nosis instituted,  have  been  confined  mainly  to  cases  where  active 
inflammatory  mischief  (hyperinosis)  has  been  the  forerunning  dis- 
order.  I  write,  therefore,  from  these  sources  of  natural  information. 

"All  symptoms  of  acute  inflammatory  diseases  are  attended  with 
some  risk  of  fibrinous  deposition.  Taking  the  majority  of  such 
cases,  the  risk  is  certainly  small ;  bujt  it  is  present  in  each  case,  and 
what  renders  the  risk  more  serious  is,  that  such  risk  or  tendencj^ 
to  deposition  cannot  be  measured  by  the  local  indications  of  in- 
flammatory mischief  in  any  given  case,  nor  yet  by  the  general 
symptoms  which  accompany  the  local.    The  symptoms  of  concre- 
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tion  may  intervene  in  the  mildest,  as  well  as  in  the  severest  cases. 
They  may  creep  on  insidiously ;  they  may  take  efiFect  in  a  sudden 
and  unexpected  outbreak.  The  following  is  an  outline  of  a  case 
in  which  the  symptoms  are  unexpected.  I  write  as  I  have  seen, 
and  as  others  have  seen.  A  patient  is  suffering  from  an  acute  in- 
flammatory attack.  The  local  mischief,  be  it  pneumonia,  bron- 
chitis, erysipelas,  peritonitis,  rheumatism,  is  not  in  itself  such  as  to 
cause  immediate  alarm.  The  symptoms  go  on  from  visit  to  visit, 
and  the  patient  is  left  on  one  of  these  occasions,  not  apparently  in 
imminent  danger.  Unexpectedly  there  is  a  sudden  call  for  the 
practitioner.  He  goes,  and  in  the  universal  change  that  has  oc- 
curred, he  reads  oflf  the  death  signals.  The  man  will  sink.  The 
fact,  as  it  is  written  in  the  patient,  is  not  to  be  described  in  words, 
but  is  easily  learned  from  experience ;  it  is  written  in  the  face  of 
the  sick  man,  in  the  restlessness,  in  the  expression  altogether. 
"Whoever  knows  disease,  knows  at  once,  without  further  comment, 
what  I  mean.  It  is  my  business  to  show  how  far  this^nafe  of  in- 
flammatory disorders  results  from  fibrinous  deposit,  and  to  indicate 
how  the  symptoms,  when  studied  in  detail,  yield  the  diagnosis  of 
concretion. 

"  If  my  observation  of  the  last  symptoms,  and  of  the  pathology 
of  the  cases  thus  referred  to,  be  correct,  the  origin  of  the  symptoms 
is  connected  with  obstruction  on  the  right  side  of  the  heart  in  the 
majority  of  instances.  The  obstruction  may  be  on  the  left  side ; 
but  the  occurrence  is  comparatively  rare,  and  the  symptoms  them- 
selves are  modified  in  detail  by  the  difference  in  the  point  of  ob- 
struction. Taken  generally,  the  symptoms  of  fibrinous  obstruction 
on  the  right  side  are  those  which  might  be  anticipated,  on  d  prion 
physiological  reasoning,  as  necessarily  incident  to  obstruction  of 
blood-making  towards  the  pulmonic  circuit.  They  are  the  symp- 
toms of  arrest  in  the  nutrition  and  life  of  the  body.  They  are 
characterized  primarily  by  a  peculiar  and  distressing  dyspnoea. 
This  occurs,  not  because  the  respiration  is  checked,  for  the  respira- 
tory murmur  may  be  audible  enough,  but  because  the  current  of 
blood  to  the  lungs  is  in  part  cut  off.  As  an  addendum,  emphysema 
of  the  lungs,  especially  in  children,  results;  and  the  physical  signs 
of  this  lesion  are  often  a  valuable  corroboration  of  the  presence  of 
concretion  of  the  right  side.  The  dyspnoea  depends  on  the  deficiency 
in  the  supply  of  blood  to  the  lungs  and  the  nervous  centres.  The  left 
side  of  the  heart  being  imperfectly  supplied  with  bhod,  the  arterial  cir- 
culaii/m  is  loeakened;  the  pulse  is  small  and  intermittent;  the  surface 
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of  the  "body  is  cold^  and  generally  white  as  marble ;  hut,  as  there  is 
stagnation  of  hlood  in  the  venous  circuiij  the  more  vascular  parls^  as 
the  lips  and  ceyitre  of  the  cheeks^  are  often  of  a  leaden  hue.  There  is 
general  muscular  prostration ;  and^  as  the  brain  is  not  supplied  nctvwVy 
with  blood,  the  muscles  are  not  under  the  control  of  the  vnll^  but  are  in 
a  continued  restless  motion.  The  mind  loses  its  power  ;  the  acts  ff 
excretion  are  performed  involuntarily ;  and  death  sets  in^  the  gasping 
respiration  outliving  the  paralyzed  and  obstructed  heart, 

"The  symptoms  thus  portrayed  are  applicable  to  cases  ia  which 
they  last  for  several  hoars;  in  such  examples  the  concrelaoQ  is 
either  lodged  in  the  right  auricle,  or  is  being  laid  down  as  a  tube 
in  the  infundibulum  and  pulmonary  artery,  or  is  comnaencing  at 
the  extremities  of  the  pulmonary  circulation.  But  other  cases 
occur,  where  the  course  of  the  symptoms  is  suddenly  cut  short 
There  may  have  been  some  slight  premonitory  symptoms,  but  the 
suddenness  of  the  end  i&  the  great  fact.  The  patient,  previoualy 
exhausted,  is  rising  in  bed,  or  making  some  muscular  movement  or 
strain,  when  suddenly  he  reclines  or  falls,  breathless,  faint,  feebly 
convulsed,  dead.  I  have  met  with  two  illustrations  of  this  last 
event.  The  cause  in  both  cases  was  the  same,  and  the  cause  is 
ordinarily  the  same;  the  pulmonary  artery  is  suddenly  blocked 
up  with  a  fibrin  cylinder.  In  each  of  these  cases,  observed  by 
myself,  this  cylinder  has  been  hollow,  and  had  conveyed  a  stream 
of  blood  like  a  tube.  Its  base  had  commenced  in  the  infundiba- 
lum ;  its  apex  had  ascended  into  the  pulmonary  artery.  The  con- 
cretion had  been  suddenly  torn  from  its  attachments,  and  carried 
up  into  the  artery.  In  its  centre  was  a  column  of  red  clotted 
'blood;  externally  it  was  encased  in  a  thin  layer  of  blood,  the 
result  of  a  rush  of  blood  past  the  concretion  after  its  detachment 

"  Once  more,  there  are  instances  where  the  symptoms  are  onasa- 
ally  prolonged.  In  one  instance  which  I  observed,  the  symptoms 
of  dyspnoea  extended  over  many  days,  and  anasarca  supervened  as 
a  result  of  the  obstruction.  The  concretion  in  this  instance  oom- 
menced  in  the  auricula,  where  it  had  a  firm  attachment,  and -sent  a 
prolongation  downwards  into  the  ventricle.  In  the  case  supplied  by 
Dr.  Sayer  the  symptoms  of  dyspnoea  extended  over  many  months; 
and  Mr.  H.  Lee  has  recorded  an  instance  in  which  a  similar  exten- 
sion of  symptoms  occurred. 

'*  When  the  concretion  is  deposited  on  the  left  side  of  the  hearty 
the  ventricle,  the  infundibulum,  and  the  ascending  portion  of  the 
aorta  are  the  most  common  positions.    The  symptoms  which  cha* 
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xacterize  the  presence  of  concretion  here  situated  are  different  in 
many  respects  from  the  preceding.  There  is  a  tumnltaous  action 
of  the  heart,  a  symptom  which  is  strikingly  indicative  that  the 
deposit  is  on  the  left  side.  Th^e  is  congestion  of  the  lUnge  and  suffo- 
cative dyspnoeoj  vrith  eQcpecioration^  sorneiimes  mixed  with  blood.  The 
surface  of  the  body  is  of  a  leaden  color,  and  the  body  is  cold.  The 
Tnuscular  perturbation  lapses  into  powerful  convulsionsj  and  coma  pre- 
cedes dissolution.    These  symptoms  may  extend  over  may  hours. 

*'  But,  as  in  the  preceding  class  of  cases,  the  symptoms  may  also 
occur  in  a  sudden  manner.  The  patient,  in  moving  or  making  a 
straining  effort,  suddenly  falls  back,  is  seized  with  a  violent  con- 
vulsive fit,  and  so  expires.  I  once  saw  these  symptoms  and  this 
sadden  form  of  death  in  an  old  lady,  who  had  previously  suffered 
from  no  other  symptoms  than  a  slight  attack  of  cold.  In  rising 
from  bed,  she  fell,  as  I  have  described,  and  died  before  medical 
assistance  could  be  obtained.  In  this  case  the  concretion  had 
formed  as  a  hollow  cylinder  in  the  infundibulum  of  the  left  ven- 
tricle, had  become  dislodged,  and  had  been  carried  into  the  aorta, 
which  it  entirely  occluded. 

"Again,  the  symptoms  of  the  concretion  may  extend  over  a  long 
period.  The  concretion  may,  as  I  have  shown,  become  organized. 
In  such  case  the  symptoms  are  those  of  valvular  obstruction  on 
the  left  side.  Such  cases  often  end  suddenly  at  last.  Cases  may 
be  met  with  in  which  concretions  exist  on  both  sides  of  the  heart 
at  the  same  time.  In  such  instances,  unless  the  concretion  on  the 
right  side  be  small,  or  placed  out  of  the  direct  course  of  the  circu- 
lation, the  symptoms  partake  of  the  characters  which  belong  to 
deposition  in  the  right  cavities. 

"  The  pre-existence  of  disease  of  the  heart,  either  acute  or  chronic,. 
favors  materially  the  deposition  of  fibrin.  We  have  seen  in  acute 
endocarditis  how  this  obtains.  It  is  easy  to  see,  and  cases  abundant 
are  on  record  for  illustration,  to  what  extent  dilatation  of  the  heart, 
feebleness  of  its  walls,  or  induration  of  its  valves,  favors  the  forma- 
tion of  concretion. 

"  I  have  often  been  asked  whether  there  are  no  reliable  physical 
diagnostic  signs  of  concretion.  I  think  not.  There  are  sometimes 
abnormal  sounds,  but  it  is  difficult  to  distinguish  these  from  mur- 
murs, the  results  of  valvular  lesion.  The  tumultuous  action  of 
the  heart,  taken  with  the  general  symptoms,  is  always  a  valuable 
diagnostic  mark  of  concretion  of  the  left  side;  but  this  is  com- 
patible with  other  diseased  conditions.  The  weak,  irregular  action 
VOL.  xn.— 22 
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18,  with  the  general  symptoms,  always  a  valuable  diagnostic  ^e 
in  concretion  of  the  right  side ;  but  it  is  equally  compatible  wi^ 
other  causes.    In  some  cases,  where  the  concretion  interferes  witk 
the  action  of  either  the  auriculo-ventricular  or  semilanar  val^eg, 
there  is  a  muffled  character  with  the  sounds,  dependent  on  ths 
obstacle  to  the  play  of  the  valves  by  the  tension  of  which  the 
sound  is  produced.    But  as  it  is  scarcely  ever  the  fact  that  both 
sets  of  auriculo- ventricular  valves,  or  both  sets  of  semilanars^  are 
affected  simultaneously  by  concretion,  loss  of  either  sound  is  of 
rare  occurrence.    In  short,  the  only  physical  signs  of  moment  are, 
feebleness  of  action,  tumultuous  action,  or  occasionally  a  pecultir 
rumbling,  fidgety,  jog-trot  motion,  with  which  the  two  sounds  are 
heard  in  natural  sequence  as  regards  each  other,  bat  irregularij 
and  lispingly.      The  diagnosis  mtcst  therefore  rest  upon  the  gemrd 
symptoms^  rather  than  on  the  physical.    The  nature  of  the  case  moss 
be  considered.     All  acute  sthenic  infiammations  form  favorable 
pre-existing  conditions;  pneumonia  foremost  of  all.    The  puerp^ 
state  is  second  to  none  in  this  particular,  and  the  symptoms  of 
concretion  are  oflen  as  insidious  as  they  are  sudden.     I  do  not 
speak  here  of  puerperal  phlebitis,  and  of  deposits  in  the  veins,  ba: 
of  cases  where  there  has  been  no  outward  sign,  either  daring  pr^- 
nancy  or  after  parturition,  and  where  the  woman  suddenly  suc- 
cumbs, without  any  preliminary  indication  of  acute  disease.    In 
these  instances,  unattended  with  pre-existing  changes  in  the  venous 
trunks,  or  evidence  of  inflammatory  lesion,  we  can  only,  in  the 
present  state  of  our  knowledge,  assign  as  a  cause  of  the  deposition 
excess  of  fibrin  in  the  blood,  arising  from  absorption  of  the  thick- 
ened uterine  walls,  or  suppressed  lacteal  secretion,  or  neutrality  or 
deficiency  of  the  fibrin  solvent.    I  have  more  than  once  seen  a 
sharp  inflammatory  attack,  without  direct  evidence  of  organic  in- 
flammation, end  fatally  by  the  deposition  of  concretion.      Many 
cases  of  so-called  "simple  inflammatory,"  or  perhaps  "continued 
fever,"  are  of  this  character.    After  death  it  is  found  that  there 
has  been  an  inflammatory  affection  of  some  organ,  but  that  such 
affection  has  not  been  diagnosed.    In  these  examples  the  spleen  is 
often  the  organ  which  has  suffered  the  local  lesion,  but  the  symp- 
toms have  not  been  sufficient  to  be  readily  detected  during  life. 

"  By  some  observers,  who  admit  that  the  fibrinous  deposit  may 
be  formed  before  death,  an  argument  is  sometimes  used  that  such 
concretions  are  always  formed  in  the  last  hours  of  existence,  and 
that  they  are  rather  the  sequences  of  the  dying  state  than  its 
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precursors  and  final  cause.    To  some  extent  tbis  argument  has 
weight;  for  there  are  cases  certainly  in  which  these  concretions 
are  found,  where  the  inference  is  fair  that  death  would  have  occur- 
red though  the  concretion  had  not  existed.     On  the  other  side, 
various  instances  have  been  given,  where  both  the  symptoms  and 
the  pathology  show  that  the  concretion  was  the  inevitable  cause  of 
dissolution.    In  other  words,  the  patient  would  not  have  died  if 
the  concretion  had  not  been  formed.    Moreover,  in  all  cases  where 
the  deposit  occurs  this  is  clear,  that  in  the  majority  of  cases  it  is 
the  final  seal  and  bond  to  the  death  claim. 

*'  The  question  may  be  asked,  Of  what  good  is  this  knowledge 
concerning  concretions  in  the  heart?  Why  be  anxious  to  learn 
the  existence  of  a  cause  of  death,  which,  by  its  irremediability,  may 
be  considered  death  itself?  I  answer,  great  good.  I  am  not  with- 
out hope  that  the  day  may  come  when  science  shall  show  us  how 
the  dissolution  of  these  concretions  may  in  some  cases  be  efifected; 
for  I  have  seen  them  partly  dissolved  as  an  effect  of  alkaline  treat- 
ment. 

"But  irrespective  of  this  matter,  the  correct  diagnosis  of  concre- 
tion is  a  guide  to  prognosis,  and  is  a  guide  against  many  forms  of 
meddlesome  and  mischievous,  because  useless,  practice.    Take  two 
examples:    In  the  latter  stages  of  inflammations,  bleeding  is  noto- 
riously bad  practice.    The  reason  is  obvious ;  and  I  regret  to  say 
I  have  seen  the  evil  too  obviously  and  practically  explained.    In 
these  cases,  the  tendency  of  the  disease  is  towards  fibrinous  depo- 
sition ;  and  the  tendency  of  hemorrhage  is  towards  the  same  event. 
Therefore,  as  the  practitioner  bleeds,  the  balance  of  the  blood-con- 
stituents, already  disturbed,  is  disturbed  the  more;  all  that  was 
wanting  to  secure  deposition  is  secured;  the  circulation  is  enfeebled, 
and  the  proportion  of  water  and  fibrin  is  increased.    The  deposit 
forms,  and  the  patient  sinks.    In  one  instance  of  pneumonia  I  saw 
the  fatal  symptoms  of  concretion  on  the  right  side  follow  the  free 
abstraction  of  blood,  as  clearly  as  the  symptoms  of  narcotism  can 
ever  be  observed  to  succeed  upon  the  administration  of  an  opiate. 
¥or  the  same  reason,  in  the  latter  stages  of  acute  inflammatory 
affections,  it  is  equally  dangerous  to  carry  the  depressing  system 
by  mediciues  to  an  extreme,  or  to  produce  too  free  an  elimination 
from  the  body;  of  all  medicines,  in  such  stages,  purgatives  and 
opiates  should  be  alike  avoided.    Lastly,  the  correct  diagnosis  of 
concretion  in  the  heart  may  prevent  unnecessary  surgical  interference, 
and  explain  the  reason  why  some  measures,  conducted  on  the  most 
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scientific  sargical  principles,  miss  their  intended  object.  This  ii 
strikingly  illustrated  in  the  disease,  true  inflammatory  oroap.  Ii 
this  affection,  as  I  have  proved  by  repeated  inapectionS|  concretioag 
definitely  formed  from  blood  in  motion,  and  long  before  death,  we 
often  foand  in  the  heart  after  death  has  occurred.  Farther,  I  Itt?e 
been  able  in  this  disease  to  trace  the  symptoms  of  concretion  m 
clearly  as  I  had  previously  traced  the  special,  local,  or  inflamma- 
tory  symptoms  of  the  disorder.  Thus,  in  croup  there  may  be  ddtk 
from  one  of  two  sources:  from  the  obstruction  in  the  larynx— 
asphyxia ;  from  the  obstruction  in  the  heart — ^syncope;  or  from  tbe 
combination  of  these.  If,  then,  the  symptoms  are  clearly  those  of 
pure  asphyxia,  dependent  obviously  on  the  obstractioa  in  the  air- 
passages,  the  operation  of  tracheotomy  is  the  grand  remedy.  Bm 
if  the  stethoscope  tells  that  the  air  enters  the  lungs  with  modemte 
freedom  at  each  inspiration ;  if  indications  of  emphysema  are  pre- 
sent ;  if  the  symptoms  are  those  of  obstruction  at  the  heart— sjn- 
cope — then  is  the  operation  of  tracheotomy  as  useless  as  would  be 
that  of  phlebotomy  for  removing  a  solid  plug  from  the  windpipe. 

A  careful  comparison  develops  a  close  resemblance  between 
symptoms  of  concretions  of  fibrin  in  the  heart  and  bloodvessels^ 
and  many  of  the  symptoms  of  the  cases  of  congestive  malarial  fever 
now  recorded. 

In  view  of  the  rapid,  feeble,  intermittent  pulse ;  disturbed,  fall, 
panting  respiration;  rapid,  feeble,  fluttering  action  of  the  heart; 
cold  extremities,  exhaustion  of  the  muscular  forces,  stapor,  wan- 
dering of  the  intellect^  inability  to  control  the  muscles,  and  acts  of 
excretion ;  in  view  of  the  sudden  onset  of  all  these  symptoms  in 
malarial  fever ;  in  view  of  the  size  and  structure  of  the  coagala 
found  in  the  heart  and  bloodvessels  after  death,  in  the  cases  pre- 
senting these  symptoms ;  in  view  of  the  close  correspondence  ci 
these  symptoms  with  those  characteristic  of  the  deposition  of  fibrio 
in  the  heart  and  bloodvessels ;  in  view  of  the  observations  and 
experiments  of  Baillie,'  Morgagni,^  Albinus,*  Burns,*  Hewson,* 
Gould,  Templeman,  Haller,  Stewart,^  Graham,®  Chisholm,**  Ward- 

1  Cause  of  the  Coagulation  of  the  Blood,  pp.  423-434.     The  Italics  are  cur  t^' 
3  Trans,  of  A.  Soc.,  toI.  i.  ^  Annot.  Academ.,  lib.  vii.  c.  2. 

*  Eplst.  36,  art.  10.  <  Diseases  of  the  Heart. 

*  An  Bzperimental  Inquiry  into  the  Properties  of  the  Blood,  1771. 
7  Bd.  Med.  and  Surg.  Journal  for  1817. 

B  Med.-Chirurg.  Transactions,  vol.  ▼.  p.  297. 

*  An  Epidemic  PolTpus  in  Oranada  in  1790. 
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X'op/  Oruwell,'  Stenzel,^  Petit,  Martial,^  Baron,'  Virchow,*  Bouil- 
laud,^  Meigs,'  Davy,*'  Fuller,  Simon,^^  Simpson,"  Paget,"  Crisp," 
^Klirkes,"  Wagner,"  Rokitansky,*^  Richardson,"  and  others,  we  are 
justified  in  asserting  that  the  fibrinous  element  of  the  blood  may 
l>e  deposited  in  the  heart  and  bloodvessels  during  life  in  malarial 
fever,  and  not  only  give  rise  to  a  distinct  set  of  phenomena,  but 
oanse  death  in  cases  which  otherwise  would  not  have  terminated 
fatally. 

The  evil  effects  of  the  deposition  of  fibrin  in  the  bloodvessels  are 
l>y  no  means  confined  to  the  period  attending  and  immediately  suc- 
ceeding their  formation.  These  fibrinous  bodies,  wherever  formed, 
and  whatever  be  their  situation,  are  full  of  peril,  and  may  remain 
so  long  after  the  circumstances  which  gave  rise  to  them  have  passed 
away.  The  observations  of  Dr.  Wm.  Senhouse  Kirkes"  have  de- 
monstrated that  the  large  masses  may  at  any  time  be  detached  from 
tbe  points  to  which  they  were  originally  attached  (the  valves  of  the 
lieart  and  bloodvessels,  or  the  carnq|B  columnae,  or  chordss  tendi- 

>  Baime's  Works,  vol.  ii.  p.  20. 

'  Be  Cordis  et  Vasomm  Osteogeneses  in  Qnatrogenario  Obsenrata ;  HaliBi  1767. 

*  Dissertationes  de  Steatomatibus  Aortse. 

«  Memoirs  of  the  Royal  Academy  for  the  year  1732. 

'  Recherohes  et  Obs.  sor  la  Coagulation  da  Sang  dans  PArtere  Palmonaire,  et  sea 
Effeta ;  Aroh.  Gto.  de  M6d.,  seo.  14,  t.  ii. 

*  On  Plug  Formations  and  Obstructions  in  the  Bloodvessels ;  Handbuch  der  Spe- 
ciallen  Pathologic  und  Therapie ;  Erlangen,  1854,  Erstes  Bande. 

^  Traits  Clinique  des  Malades  du  C(Bur,  Apendice,  tome  ii.,  Paris,  1835. 

8  Philadelphia  Medical  Bzaminer,  No.  51, 1849. 

'  Physiological  and  Anatomical  Researches,  London,  1839. 

10  Animal  Chemistry,  1843.  i^  Obstetrical  Works. 

i>  On  Obstructions  of  the  Branches  of  the  Pulmonary  Artery,  Med.-Chir.  Trans., 
vol.  xxTi.,  1844. 

^  On  the  Structure,  Diseases,  and  Injuries  of  the  Bloodyessels,  1847. 

1*  On  some  of  the  Principal  Effects  resulting  from  Detachment  of  Fibrinous 
Deposits  from  the  Interior  of  the  Heart,  and  their  Mixture  with  the  Circulating 
Fluid,  Lancet,  June  5, 1852 ;  Banking's  Abstract,  1852. 

I'  Elements  of  Physiology.  ^^  Manual  of  Pathological  Anatomy. 

<Y  Cause  of  the  Coagulation  of  the  Blood,  1858.  The  Fibrinous  Constituents  of 
the  Blood  in  relation  to  Disease,  Medical  Times  and  Gazette,  Feb.  12, 1653.  Diag- 
nosis of  Fibrinous  Concretions  in  the  Heart,  Assoc.  Med.  Journal,  April  13, 1855. 
See  also  Turner,  Thackrah  on  the  Blood,  1819.  An  Essay  on  the  Cause  of  the 
Coagulation  of  the  Blood,  by  E.  BrQcke,  British  and  Foreign  Medico-Chirurgical 
Beriew,  No.  xxxvi.,  Jan.,  1857,  p.  141,  Am.  ed. 

^  On  some  of  the  Principal  Effects  resulting  from  Detachment  of  Fibrinous 
Deposits  from  the  Interior  of  the  Heart,  and  their  Mixture  with  the  Circulating 
Fluid,  London  Lancet,  June  5, 1852. 
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ne89  of  the  heart),  and  conveyed  with  the  circulating  blood  until 
arrested  within  some  arterial  channel,  which  might  thus  beocnne 
completely  plugged  up,  and  the  supply  of  blood  to  an  important 
part  be  suddenly  cut  oS,  from  which  serious  if  not  fatal  results 
would  ensue ;  or  smaller  masses  might  be  detached,  and  pass  on 
into  arteries  of  much  less  size,  or  even  into  the  capillaries,  and  pro- 
duce stagnation  and  coagulation  of  the  blood,  and  all  the  attendant 
changes  and  phenomena;  or  the  masses  of  fibrin  may  soften,  break 
up,  and  discharge  the  finely  granular  material  resulting  from  their 
disintegration  into  the  circulating  blood,  and  contaminating  the 
fluid,  might  excite  symptoms  very  similar  to  those  observed  in 
phlebitis,  typhus,  and  other  analogous  blood-diseases.  The  parts 
of  the  vascular  system  to  which  these  detached  masses  of  fibrin 
would  be  transmitted,  will  depend  upon  the  parts  of  the  circulatory 
system  from  which  they  are  detached ;  thus,  if  detached  from  the 
left  heart,  they  would  pass  into  the  aorta  and  its  branches,  and 
produce  various  disturbances  Jn  the  nutrition,  secretion,  and  func- 
tions of  the  organs;  and  if  detached  from  the  right  heart,  the  lungs 
would  become  the  primary,  if  not  the  exclusive,  seat  of  their  ulti- 
mate deposition. 

We  will  hereafter  record  cases  presenting  certain  symptoms, 
which  might  be  referred  to  the  detachment  of  these  fibrinous  oon- 
cretions,  and  their  subsequent  lodgment  in  different  organs. 

In  affirming  that  death  may  be,  and  is  often  produced  in  mala- 
rial fever  by  the  deposition  of  fibrinous  concretions,  we  do  not  for 
one  moment  lose  sight  of  the  fact  that  the  great  questions  after  all 
to  be  settled  are:  What  produced  this  state  of  things,  favorable  to 
the  formation  of  these  concretions?  What  are  the  chemical  and 
physical  changes  of  the  blood  and  of  the  bloodvessels  ?  What  are 
the  causes  of  the  disturbance  of  the  action  of  the  heart  and  capil- 
lary circulation,  which  precede  and  determine  the  deposition  of  the 
fibrin  of  the  blood  ? 

The  correct  answer  of  these  questions  involves  the  complete 
knowledge  of  the  physical  and  chemical  relations  of  fibrin  to  the 
elements  of  the  blood,  and  to  the  bloodvessels  and  surrounding 
tissues ;  involves  the  complete  knowledge  of  the  origin  and  offices 
of  fibrin  in  physiological  and  pathological  conditions ;  involves  a 
knowledge  of  the  physical,  chemical,  physiological,  and  patholo- 
gical relations  of  morbific  agents,  not  only  to  the  fibrin,  but  to  all 
the  constituents  of  the  blood,  and  to  the  containing  vessels,  and  to 
the  organs,  and  tissues,  and  apparatus.   The  impossibility  of  answer- 
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Kig  these  important  questions  is  immediately  seen,  when  we  review 
;Yie  whole  controversy  concerning  the  cause  of  the  coagulation  of 
uTie  blood,  the  knowledge  of  which  should  form  the  starting-point 
Ln  the  attempt  to  solve  these  difficulties. 

TVe  are  actuated  by  no  disparaging  or  captious  spirit  when  we 
Eussert  that,  notwithstanding  the  laborious  investigations  of  Hewson, 
rX*hackrah,  Bichardson,  and  Briicke,  we  have  no  theory  which  will 
explain  satisfactorily  and  thoroughly  the  coagulation  of  the  blood 
-under  all  circumstances ;  when  we  assert  that  the  theories  thus  far 
proposed  are  expressions  rather  of  necessary  and  attending  circum- 
stances for  the  manifestation  of  the  phenomena  of  coagulation,  than 
of  the  true  causes ;  when  we  assert  that  notwithstanding  the  obser- 
vations and  reasonings  of  Mulder,  Paget,  Simon,  Carpenter,  Yir- 
chow,  Briicke,  and  others,  the  origin,  offices,  and  ultimate  changes 
of  fibrin  are  still  matters  of  dispute,  and  are  questions  to  be  deter- 
mined by  future  observation  and  experiment. 

If  we  adopt  the  hypothesis  of  Dr.  Bichardson,  that  the  fibrin  of 
the  blood  is  held  in  solution  by  ammonia,  and  that  the  coagulation 
of  the  fibrin  is  due  to  the  escape  of  the  ammonia,  the  most  import- 
ant questions,  in  a  physiological,  as  well  as  in  a  pathological  point 
of  view,  with  reference  to  the  true  causes  of  the  coagulation  of  the 
blood,  remain  unsettled. 

It.  has  not  as  yet  been  determined  what  are  the  physical  and 
chemical  properties  upon  which  these  relations  of  fibrin  and  am- 
monia are  dependent ;  the  origin  and  variations  in  quantity  of  the 
ammonia  in  different  physiological  and  pathological  states,  and  its 
relations  to  the  other  constituents  of  the  blood,  have  been  only 
barely  indicated,  and  not  determined ;  and  no  hypothesis  yet  pro- 
pounded explains  the  phenomenon  of  the  more  rapid  coagulation  of 
blood  in  a  dead  than  in  a  living  heart  or  bloodvessel ;  and  no  series 
of  experiments  have  yet  settled  definitely  and  absolutely  the  ques- 
tion, whether  fibrin  exists  as  fibrin  in  the  blood,  or  is  formed  by  a 
chemical  change  at  the  time  of  coagulation. 

If  we  adopt  the  hypothesis  that  fibrin  is  held  iii  solution  in  the 
living  body  by  nervous  and  vital  influences,  and  that  its  coagula- 
tion is  due  to  the  abstraction  of  nervous  and  vital  influence,  the 
questions  immediately  arise,  What  are  nervous  and  vital  influences? 
How  are  they  produced?  What  are  their  relations  to  fibrin? 

If  we  adopt  the  hypothesis  of  Dr.  Bichardson,  that  the  primary 
and  essential  part  of  the  process  of  coagulation  consists  in  the  evo- 
lution of  a  volatile  principle,  and  that  the  volatile  principle  thus 
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eliminated  from  blood,  is  ammonia,  the  questions  immediatdj 
arise :  Does  this  ammonia  which  holds  the  fibrin  in  solution,  de- 
crease in  the  latter  stages  of  malarial  fever,  and  in  the  latter  stages 
of  all  those  diseases  in  which  fibrinous  concretions  are  formed  be* 
fore  death  ?  What  are  the  causes  of  the  decrease  of  ammonia?  What 
are  the  disturbances  in  the  chemical  changes  of  the  living  organ- 
ism, which  lead  to  this  decrease  of  ammonia  7 

If  we  adopt  the  hypothesis,  supported  by  the  experimeota  of 
Hewson,  Thackrah,  Cooper,  BrUcke,  and  others,  that  the  soluticn 
of  fibrin  in  the  living  body  is  dependent  upon  its  relations  with 
the  walls  of  the  containing  heart  and  bloodvessels,  the  main  ques- 
tion  to  be  settled  is.  What  are  these  relations,  and  upon  what  are 
they  dependent,  and  how  may  they  be  disturbed? 

If  we  adopt  the  hypothesis  so  ably  advocated  by  Brticke,  that 
the  fibrin  exists  not  as  fibrin,  but  as  a  soluble  albuminate,  and  is 
formed  at  the  moment  of  coagulation,  at  the  expense  of  a  portioii 
of  the  albumen  of  the  blood,  by  a  change  in  its  atomic  constitu- 
tion, and  that  these  changes  are  prevented  during  life  by  an  infio- 
ence  exerted  by  the  coats  of  the  living  bloodvessels:  the  cause  and 
character  of  these  chemical  changes  of  the  albumen,  and  the  caose 
and  character  of  the  influence  of  the  coats  of  the  living  blood- 
vessels upon  the  blood,  are  still  unknown. 

If,  with  Zimmerman,  we  ttiink  that  the  coagulation  of  fibrin  is 
nearly  allied  to  the  process  of  fermentation,  which  may  be  regarded 
in  the  light  of  an  oxidizing  process,  and  is  brought  about  by  a 
kind  of  putrefeiction  occurring  in  some  of  the  constituents  of  the 
blood,  after  its  removal  from  the  body,  the  questions  are  still  un- 
answered: What  is  this  oxidizing  process?  Why  does  it  not  take 
place  in  the  circulating  blood,  which  is  not  deficient  in  oxygen? 
What  is  this  peculiar  kind  of  putrefaction,  And  what  previoos 
chemical  changes  does  it  involve?  What  is  the  nature  of  the  putre- 
factive process  which  leads  to  the  deposition  of  fibrin  in  the  living 
heart  and  bloodvessels  in  malarial  fever,  and  other  diseases  ? 

If  we  combine  the  truths  of  all  the  hypotheses  of  the  coagulation 
of  the  blood  thus  far  propounded,  we  will  have  the  same  number 
of  important  questions  to  be  determined. 

If  we  say  that  the  formation  of  fibrinous  concretions  in  malarial 
fever  is  due  to  impeded  circulation;  while  we  express  a  valuable 
fact,  leading  to  the  development  of  important  principles  of  treat- 
ment, we  do  not,  by  any  means,  explain  the  phenomena  of  the 
deposition  of  fibrin,  but  only  state  one  of  the  fisivorable  circum- 
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stances,  and  besides  the  important  questions  which  we  have  pro- 
pounded with  reference  to  every  hypothesis  of  coagulation,  thus 
far  advanced,  the  question  still  remains :  What  produced  the  retard- 
ation of  the  circulation  ?  If  the  retardation  of  the  circulation  was 
due  to  the  effects  of  the  malarial  poison,  what  are  those  effects? 
where,  when,  and  how  did  the  poison  act?  Did  the  poison  act 
alone  upon  the  structures  of  the  circulatory  apparatus  ?  or  did 
the  poison  act  primarily  upon  the  blood,  and  through  the  altered 
constituents  of  the  blood  upon  the  nutrition  and  development  of 
the  forces  of  the  circulatory  apparatus  ?  or  did  the  poison  in  the 
altered  products  of  the  blood  act  upon  one  or  both  the  nervous 
systems,  and  through  them  produce  such  irregularity  and  feeble- 
ness in  the  circulatory  apparatus,  as  led  to  the  deposit  of  fibrinous 
concretions. 

Notwithstanding  that  the  facts  now  recorded  are  not  sufficiently 
numerous,  to  warrant  the  assertion  that  fibrinous  concretions  are 
fornied  previous  to  death,  in  every  case  of  malarial  fever ;  not- 
withstanding that  the  causes  of  the  formation  of  these  clots  are  ob- 
scure, complicated,  and  unknown;  notwithstanding  that  the  causes  of 
death  may  not  be  connected  with  those  which  lead  to  the  deposition 
of  fibrin  in  the  living  vessels ;  we  may,  nevertheless,  assert  that  the 
knowledge  that  these  concretions  may  and  do  form  in  many  cases 
of  malarial  fever,  and  produce  a  fatal  termination  in  cases  which 
would  not  otherwise  have  thus  terminiated,  is  of  the  utmost  value 
to  practitioners  of  medicine  in  the  South  and  Southwest,  where  the 
severest  grades  of  malarial  fever  prevail. 

Principles  ov  Treatment  best  adapted  to  prevent  the  Formation 

OF  FiBRINOTTS  CONCRETIONS  IN  THE  HeART  AND  BLOODVESSELS. 

When  the  pulse  is  rapid  and  feeble,  beating  from  120  to  160 
times  in  a  minute,  and  feeling  like  the  vibrations  of  a  delicate  sil- 
ver thread  ;  when  the  heart  thumps,  feebly,  and  spasmodically,  and 
rapidly  against  the  walls  of  the  thorax ;  when  the  respiration  is 
fall,  panting,  labored,  varying  from  80  to  60  in  the  minute ;  when 
the  skin  is  hot,  and  parched,  and  rough,  or  bathed  in  a  cold  clammy 
sweat;  when  the  temperature  of  the  extremities  is  far  below  that  of 
the  trunk,  which  by  no  means  corresponds  with  the  increased  efforts 
at  the  introduction  of  oxygen  ;  when  the  circulation  of  the  blood 
in  the  capillaries  of  the  extremities  is  almost  entirely  checked ; 
when  the  chemical  changes  of  the  solids  and  fluids  are  in  a  great 
measore  arrested,  and  perverted,  and  the  development  of  the  nerv- 
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ous  and  physical  forces  arrested,  and  their  correlation  disturbed  ; 
when  the  altered  blood  stagnates  in  the  capillaries  of  the  brain, 
and  the  intellect  is  either  abnormally  excited  or  depressed  ;  when 
the  altered  blood  stagnates  in  the  capillaries  of  the  tongue  and  sto- 
mach, and  the  brilliant  red,  dry,  rough  tongue,  is  but  a  fit  index 
of  the  consuming  thirst  of  the  restless  patient  tossing  from  side  to 
side,  and  pleading  for  a  drop  of  water ;  we  have  all  the  disturb- 
ances necessary  for  the  formation  of  fibrinous  concretions,  and  the 
treatment  must  be  energetic  and  prompt. 

Ihe  torpid  nervous  centres  mv^t  be  aroused ;  the  feeble  general  and 
capillary  circulations  mtist  be  aroused ;  oocygen  must  be  rapidly  intro- 
ducedj  and  correspondingly  rapidly  distributed  through  all  parts  of  the 
system;  the  chemical  changes  by  which  the  muscular  and  nenxms  forces 
and  heat  are  developed  and  maintained^  must  be  excited  and  matntaiJied 
unth  energy,  by  the  rapid  distribution  of  the  elements  of  chemical  change  : 
tlie  products  resulting  from  these  chemical  changes,  and  from  the  changes 
induced  in  the  constituents  of  the  blood  and  organs,  by  the  malarial  poi- 
son,  must  be  removed. 

Those  remedies  should  be  employed,  which  excite  the  general  and  ca- 
pillary circulation  ;  promote  the  introduction  and  distribution  of  oxy- 
gen ;  increase  the  chemical  changes,  and  excite  the  development  of  the 
muscular  and  nervous  forces. 

Sulphate  of  Quinia  and  diffusible  stimulants.  Brandy  and  Carbon- 
ate of  Ammonia,  should  be  freely  and  promptly  administered,  and 
sinapisms  freely  applied. 

Bottles  of  hot  water,  or  better  still,  the  hot  bath,  should  be  used 
to  impart  heat,  and  stimulate  the  capillary  circulation,  and  relieve 
the  engorgement  of  the  large  organs. 

Brandy  and  Bed  Pepper  may  be  applied  to  the  surface  with  ad- 
vantage. 

The  Sulphate  of  Quinia  may  be  administered  to  adults  in  doses 
of  5  to  80  grains,  every  one,  two,  or  three  hours,  according  to  the 
urgency  of  the  symptoms,  up  to  from  80  to  80  grains  during  the 
twenty-four  hours.  The  best  method  of  administering  the  Sul- 
phate of  Quinia,  is  dissolved  in  a  weak  solution  of  citric  or  acetic 
acids,  or  in  lemon  juice.  It  is  much  more  readily  and  rapidly  ab* 
sorbed,  in  the  soluble  form.  If  the  stomach  rejects  the  Sulphate  of 
Quinia,  it  should  be  administered  in  solution  with  starch,  by  the 
rectum. 

Every  practitioner  of  medicine  in  the  Southern  and  Southwestern 
districts  of  the  United  States  who  has  employed  the  Sulphate  of 
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Qainia  in  large  doses,  is  aware  of  the  surprising  rapidity  with 
which,  in  many  cases,  the  most  alarming  symptoms  of  congestive 
fever  will  be  dissipated  by  the  action  of  sulphate  of  quinia  in  large 
doses.  The  patient  will  frequently  be  snatched  from  the  very  jaws 
of  death,  and  be  blessed  with  a  recovery  as  rapid  as  his  attack.  In 
such  cases,  we  must  conclude  that  the  action  of  Sulphate  of  Quinia 
alone  is  able  to  prevent  the  formation  of  fibrinous  concretions. 

The  Sulphate  of  Quinia  prevents  the  deposition  of  fibrin  in  the 
blood,  by  its  direct  action  upon  the  sympathetic  and  cerebro-spinal 
nervous  systems,  or  by  its  excitement  of  the  general  and  capillary 
circulations,  either  directly,  or  through  the  nervous  system,  or  by 
its  relations  to  the  chemical  changes  of  the  elements  of  the  blood 
and  malarial  poison,  or  by  its  action  in  all  these  modes  combined. 

Diffusible  stimulants  should  be  administered  because  they  act 
more  rapidly  in  exciting  the  nervous  systems  and  in  arousing  the 
circulation,  than  the  sulphate  of  quinia. 

If  the  formation  of  fibrinous  bodies  in  the  heart  and  bloodvessels 
be  common  in  malarial  fever,  and  if  the  statement  of  Dr.  Benjamin 
Ward  Bichardson,  of  London,  that  the  fibril^  is  held  in  solution  in 
the  liquor  sanguinis  of  the  living  bloodvessels  by  Ammonia  be  true, 
and  if,  as  we  shall  hereafter  demonstrate  by  numerous  facts  and  cases, 
the  action  of  the  malarial  poison  is  depressing,  and  not  inflammatory, 
then  Carbonate  of  Ammonia  should  be  administered  freely  in  mala- 
rial fever.  It  should  be  administered  freely  in  congestive  fever 
-when  there  is  a  feeble,  rapid  action  of  the  heart,  and  diminished, 
aberrated  forces,  because  it  excites  the  general  and  capillary  circu- 
lation ;  excites  the  chemical  changes  in  the  capillaries,  necessary 
for  the  development  of  the  muscular  and  nervous  forces ;  arouses 
the  sympathetic  and  cerebro-spinal  nervous  systems;  promotes 
secretion  and  excretion;  and  furnishes  the  volatile  alkali  to  the 
blood,  which  holds  the  fibrin  in  solution. 

We  do  not  for  one  moment  advocate  the  Carbonate  of  Ammonia 
as  a  substitute  for  Sulphate  of  Quinia.  The  Carbonate  of  Ammonia 
does  not  cure  the  disease.  The  Carbonate  of  Ammonia  merely 
arouses  the  system,  prevents  a  distressing  and  fatal  accident,  and 
prolongs  life  until  the  Sulphate  of  Quinia  can  act.  Stimulants  and 
sinapisms  also  arouse  the  nervous  system  and  circulation,  and  lead 
to  an  increased  supply  and  distribution  of  the  great  element  of 
chemical  change  (oxygen),  and  thus  furnish  the  conditions  of  an 
increased  development  of  the  physical,  chemical,  muscular,  and 
nervous  forces ;  but  they  cannot  cure  the  disease,  they  cannot  di- 
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rectly  remove,  or  chemically  alter,  or  destroy  the  poison;  they 
cannot,  then,  take  the  place  of  the  Sulphate  of  Quinia. 

To  prevent  the  formation  of  fibrinous  concretions  in  malarial 
fever,  we  must  administer  the  Sulphate  of  Quinia  in  full  doses,  in 
conjunction  with  the  Carbonate  of  Ammonia,  stimulants,  and  the 
free  use  of  sinapisms  and  the  hot  bath. 

This  course  of  treatment  may  be  instituted  regardless  of  the  dry,  red 
tongue,  tender  epigastrium,  and  wandering  and  torpid  intellect^  and 
distracting  pains  in  the  head.  I  have  observed  in  numerous  cases, 
that  under  the  free  use  of  stimulants,  sinapisms,  and  large  doses  of 
the  Sulphate  of  Quinia^  the  dry,  harsh,  hard,  red,  glazed  tongue  be 
came  moist,  soft,  and  pale;  the  pulse  diminished  in  frequency,  and 
increased  in  fulness;  the  dry,  harsh  skin  rendered  moist;  the  cold 
clammy  skin  restored  to  its  normal  state;  the  relations  between 
the  circulation  in  the  trunk  and  extremities  restored;  the  correla- 
tion between  the  physical,  chemical,  vital  and  nervous  forces  re- 
stored; and  the  wild  delirium  succeeded  by  calm  intelligence. 
Whilst  on  the  other  hand,  in  more  cases  than  one,  I  have  seen 
active  purgation,  and  t^e  administration  of  alterative  doses  of  Calo- 
mel, convert  cases  of  ordinary  intermittent  and  remittent  fever  into 
the  dangerous  congestive  type,  resulting  in  the  formation  of  heart 
clots  and  speedy  death.  When  stimulants  and  Sulphate  of  Quinia 
have  been  withheld,  I  have  seen  the  patient  die  from  complete  ex- 
haustion of  the  nervous  and  vital  powers  consequent  upon  the 
action  of  the  malarial  poison,  either  directly  upon  the  nervous 
ganglia  of  the  sympathetic  system,  presiding  over  the  circulation 
and  respiration,  or  by  disturbances  of  the  relations  existing  be- 
tween the  sympathetic  and  cerebro-spinal  nervous  systems ;  or  pri- 
marily upon  the  cerebro-spinal  system  and  sympathetic  system 
simultaneously;  or  by  such  changes  in  the  elements  of  the  blood 
(especially  of  the  blood-corpuscles),  as  resulted  in  the  perversion  of 
the  nutrition  of  the  nervous  ganglia;  or  by  the  generation  of  com- 
pounds  in  the  blood,  and  in  the  secretions  of  the  liver,  spleen  and 
alimentary  canal,  which  acted  as  poisons  upon  the  sympathetic  aud 
cerebro-spinal  nervous  systems ;  or  by  the  simultaneous  action  of 
the  poison  in  all  these  different  modes. 
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Physical  and  Chebcoal  Ghakgss  of  the  Constituents  of  the 

Blood  in  Malabial  Fever. 

The  method  of  analysis^  employed  in  these  investigations  is  simi- 
lar in  many  respects  to  that  employed  by  MM.  Becquerel  and 
Bodier,  Bowman,  and  others. 

In  the  present  state  of  physiological  and  pathological  chemistry, 
objections  may  be  alleged  against  every  method  of  analyzing  the 
blood,  thus  far  proposed. 

All  physiological  chemists  have  failed  to  ascertain  with  absolute  ac- 
curacy the  amount  of  solid  matter  in  the  serum  of  1000  parts  of  blood ; 
and  there  is  no  method  by  which  the  colored  blood-corpuscles  can 
be  separated  from  the  surrounding  liqUor  sanguinis,  and  the  che- 
mical constitution  and  relative  proportions  determined  with  abso- 
lute accuracy.  It  is  evident,  therefore,  that  when  we  attempt  to 
calculate  the  moist  blood-corpuscles  by  the  formula  of  C.  Schmidt, 
whatever  error  entered  into  the  calculation  of  the  solid  matters  of 
the  moist  blood-corpuscles,  will  be  increased  fourfold,  whilst  the 
error  in  the  calculation  of  the  constituents  of  the  liquor  sanguinis 
will  increase,  not  only  in  a  direct  ratio  to  the  errors  in  the  calcula- 
tion of  the  blood-corpuscles  and  solid  matters  of  the  serum  of  1000 
parts  of  blood,  but  also  in  a  definite  ratio  to  the  actual  increase  or 
decrease  of  the  moist  blood-corpuscles.  That  error  exists  in  this 
method  of  analysis,  is  rendered  evident  when  we  calculate  the  con- 
stituents of  1000  parts  of  liquor  sanguinis  from  the  data  obtained 
by  subtracting  the  moist  blood-corpuscles  from  1000  parts  of  blood, 
and  considering  the  remainder  liquor  sanguinis.  The  results  thus 
obtained,  do  not  correspond  with  those  obtained  from  actual  analy- 
sis of  1000  parts  of  liquor  sanguinis.    To  render  this  error  evident, 

*  Pathological  Chexniatry,  by  MM.  Becquerel  and  Rodier.  Translated  hj  S.  T. 
Speer,  M.  D.  London,  1857,  p.  19  et  seq.  Bowman's  Medical  Chemistrj,  pp.  145- 
194.  PhUadelphia,  1850.  Simon's  Chemistiy  of  Man,  p.  142.  Philadelphia,  1846 
Lehmann's  Physiological  Chemistry.  Trans,  by  G.  E.  Day.  Cavendish  Society  pubs., 
vol.  ii.  pp.  153-280.  London,  1851-1854.  See  also  American  ed.,  edited  ty  Prof. 
Rogers,  vol.  i.  pp.  541-648.  Manual  of  Blood  and  Urine,  by  Qriifith,  Reese,  and 
Markwick.  Philadelphia,  1848.  Physical,  Chemical,  and  Physiological  Investiga- 
tions upon  the  Vital  Phenomena,  Structure,  and  Offices  of  the  Solids  and  Fluids 
of  Animals,  by  Joseph  Jones  (American  Journal  of  Medical  Sciences,  July,  1856,  p. 
46).  Investigations,  Chemical  and  Physiological,  relative  to  certain  American  Ver- 
tebrata,  by  Joseph  Jones.  Smithsonian  Contributions  to  Knowledge,  1856.  An- 
leitung  zur  Qualitativen  und  Quantitativen  Zoochemischen  Analyse,  von  £.  von 
Gorup  Besanez.    Numberg,  1854. 
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I  have  in  tbe  succeeding  analyses,  stated  the  actual  analysis  of  1000 
parts  of  liquor  sanguinis,  and  that  calculated  from  the  constitution 
of  the  liquor  sanguinis  determined  in  1000  parts  of  blood,  by  the 
subtraction  of  the  moist  blood-corpuscles.  The  former,  by  actual 
experiment,  is  always  marked  (1);  the  latter,  by  calculation,  is 
always  marked  (2), 

A  perfect  method  of  analyzing  the  blood  will  never  be  obtained, 
until  it  be  possible  to  obtain  the  moist,  colored,  and  colorless  blood- 
corpuscles  entirely  free  from  the  intercellular  fluid,  and  without  the 
loss  of  any  of  their  constituents,  or  the  introduction  of  any  foreign 
bodies.  As  yet  the  method  first  applied  by  Figuier,  and  improved 
by  Dumas  and  Hofe,  the  method  of  F.  Simon,  and  the  method  of 
direct  measurement  and  enumeration  of  the  blood-corpuscles  in  a 
definite  portion  of  blood,  and,  in  fact,  every  method  thus  far  pro- 
posed, is  imperfect,  and  they  have  one  and  all  failed  to  yield  abso- 
lutely accurate  results. 

Whilst  these  failures  should  lead  to  caution,  and  the  extension 
of  experiments  and  investigations,  they  should  by  no  means  lead 
to  the  entire  distrust  and  abandonment  and  condemnation  of  these 
observations ;  they  should  lead  to  an  appreciation  of  the  difi&culties 
of  the  investigation,  and  of  the  exceeding  complexity  of  the  fluid 
substances  to  be  examined ;  they  should  lead  to  an  appreciation  of 
the  causes  of  the  differences  in  the  results  obtained  by  difierent 
observers.  When  those  parasites  and  vultures  of  the  medical  pro- 
fession who  make  their  living,  in  a  great  measure,  by  rehashing 
old  objections,  original  neither  with  themselves  nor  their  race,  shall 
enter  laboratories  in  sickly  countries,  reeking  with  the  fumes  of 
urine,  blood,  and  brains,  and  demonstrate  by  actual  experiment,  the 
truth  of  their  objections,  and  the  feasibility  of  their  plans  of  reform 
and  improved  investigation,  they  will  be  in  a  position  at  least  to 
criticize,  if  not  to  propose  something  better.  The  following  table 
will  illustrate  the  changes  of  the  blood  in  malarial  fever: — 
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The  blood  in  No.  1  was  abstracted  from  a  stout,  muscalar  Eng- 
lish seamaD,  who  had  been  exposed  to  the  malarial  poison  in  Jack- 
sonville, Florida,  and  in  Savannah. 

Before  the  commencement  of  the  bloodletting  the  skin  was  hot 
and  dry,  face  flashed  and  red,  respiration  thoracic,  pulse  106,  tem- 
perature of  hand  105,  temperature  under  the  tongue  106.  The 
pulse  was  full,  and  the  respiration  deep  and  rapid.  There  was  a 
rapid  introduction  and  distribution  of  oxygen,  and  a  corresponding 
increase  of  temperature,  denoting  an  increase  of  chemical  change. 
The  patient  complained  of  great  pain  in  the  head. 

The  patient  appeared  to  be  alarmed  by  the  preparations  for 
bloodletting,  and  when  I  appeared  with  the  specific  gravity  bottles, 
beaker-glasses,  and  capsules  to  receive  the  blood,  he  fell  back  (he 
was  standing)  into  the  arms  of  the  assistant,  and  in  a  few  moments 
before  the  lancet  was  applied  the  perspiration  stood  in  large  drops 
upon  his  face  and  hands.  During  the  bleeding  he  perspired  freely, 
and  fainted  before  fjx  were  abstracted.  The  pulse  and  respiration 
were  diminished  in  frequency  and  force,  and  the  patient  fell  into  a 
profound  slumber,  during  which  his  clothes  were  saturated  with  a 
profuse  perspiration.  The  temperature  in  the  course  of  three  hoars 
was  reduced  to  the  normal  standard,  and  the  pulse  and  respiration 
diminished  in  frequency  and  force. 

This  case  yielded  readily  to  the  action  of  sulphate  of  quinia,  and 
was  discharged  three  days  after  this  observation. 

The  fact  that  the  mere  preparations  for  bleeding  caused  the 
patient  "to  break  out  into  a  profuse  perspiration,"  may  be  accounted 
for  in  two  ways.  Either  the  cerebro-spinal  system  acted  upon  the 
sympathetic  nervous  system,  and  thus  influenced  the  circulation, 
respiration,  and  skin,  and  through  the  circulation  and  respiration 
the  chemical  changes;  or  the  sweating  stage  was  nigh  at  hand,  and 
the  bleeding  was  the  occasion  and  not  the  cause  of  its  appearance. 

In  this  case,  the  true  explanation,  which  we  will  endeavor  to 
substantiate  hereafter  by  numerous  facts,  appears  to  be  that  the 
malarial  poison  excites  the  sympathetic  and  cerebro-spinal  nervous 
systems,  either  by  a  direct  action  upon  the  nervous  apparatus,  or 
by  an  indirect  action,  by  inducing  chemical  changes  in  the  blood. 
especially  in  the  blood-corpuscles,  the  altered  products  of  which  act 
as  excitants  to  the  nervous  systems.  Through  the  agency  of  these 
two  systems,  especially  of  the  sympathetic,  the  respiration  and  cir- 
culation are  increased  in  frequency  and  force.     In  other  words,  the 
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elements  and  conditions  of  chemical  change  are  rapidly  supplied  to 
all  parts  of  the  body;  hence  the  heat  of  fever.  During  these 
changes  the  poison  is  drawn  into  the  round,  altered,  and  rendered 
no  longer  an  irritant  to  the  nervous  system.  The  same  thing  may 
be  true  of  the  altered,  offending  compounds  of  the  blood ;  during 
these  chemical  changes  they  may  be  broken  up  and  thrown  ofi^  or 
BO  altered  as  to  be  no  longer  excitants  to  the  nervous  systems. 
The  nervous  systems,  when  these  offending  compounds  are  removed, 
no  longer  excite  the  respiration  and  circulation.  Another  reason 
why  nervous  action  may  be  diminished  periodically,  is  found  in  the 
chemical  changes  going  on  in  the  nervous  apparatus  itself.  If  nerv- 
ous force  result  from  chemical  change,  and  if  the  amount  of  nervous 
force  corresponds  to  the  chemical  changes  of  a  definite  amount  of 
matter  placed  in  a  definite  position,  then  vigorous  nervous  action 
must  always  be  attended  by  rapid  alteration  of  the  elements  of  the 
nervons  system,  and  by  a  correspondingly  rapid  exhaustion  of  nerv- 
ous force,  and  the  action  then  would  cease  for  the  same  reason  that 
the  action  of  an  engine  ceases  when  all  the  fuel  is  consumed.  These 
views  are  substantiated  by  the  fact,  that  in  malarial  fever  a  high 
temperature  is  almost  invariably  attended  by  a  remission  or  inter- 
mission, and  is  a  favorable  symptom ;  whilst  the  want  of  a  high 
temperature,  as  in  congestive  fever,  is  always  a  dangerous  symp- 
tom, signifying  profound  alterations  in  the  nervous  system,  and  in 
the  muscular  structures  of  the  heart. 

The  blood  of  this  patient  presented  a  dark,  almost  black  color, 
which,  upon  the  surface  of  the  clot,  changed  to  a  bright  red  arterial 
hue  after  two  hours'  exposure  to  the  atmosphere.  The  coagulation 
appeared  to  be  a  little  slower  than  usual.  The  color  of  the  serum 
was  light  golden.  The  color  was  not  of  the  bright,  deep  golden 
yellow,  which,  as  far  as  my  experience  extends,  is  the  invariable 
color  of  the  serum  in  the  severer  cases  of  malarial  fever. 

This  patient  had  been  sick  but  five  or  six  days,  and  the  fever 
was  intermittent  and  of  a  mild  type,  and  the  changes  of  the  blood 
were  correspondingly  small.  The  blood-corpuscles,  and  albumen, 
and  fibrin  were  slightly  diminished;  the  extractive  and  coloring 
matters  were  slightly  increased,  and  the  mineral  matters  were  nor- 
mal in  amount. 

The  blood  in  No.  2  was  abstracted  from  a  thin,  sallow,  anemic 
French  laborer,  who  had  been  living  and  working  in  a  low  mias- 
matic situation  on  Thunderbolt  road,  and  had  been  sick  with  chill 
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and  fever  for  five  weeks,  without  any  medical  attendance.  The 
efiects  of  the  raiaflmatio  fever  were  well  marked  in  the  reduced 
flesh,  feeble  forces,  sallow  anemic  complexion,  and  pale  lips  and 
gums,  and  in  the  neuralgic  pains  of  the  head. 

The  pulse  and  respiration  during  the  intermissions  were  normal, 
whilst  the  respiration  was  slightly  increased,  and  the  temperature 
of  the  trunk  and  extremities  slightly  diminished. 

The  blood  coagulated  in  the  usual  time,  and  the  clot  was  firm. 
After  standing  four  days  in  a  stoppered  bottle,  in  the  heat  of  sum- 
mer, the  clot  appeared  firm,  undecomposed,  and  the  serum  clear. 
The  blood  of  a  patient  who  was  suffering  from  the  effects  of  remit- 
tent fever  and  severe  salivation,  placed  by  the  side  of  this,  in  the 
same  time,  and  under  the  same  circumstances,  had  its  clot  com- 
pletely disintegrated,  and  commenced  to  putrefy. 

This  analysis  confirms  the  statement  that  the  malarial  poison 
(either  directly  or  i^ndirectly)  destroys  the  colored  blood- corpuscles. 
They  are  diminished  one  half,  the  dried  corpuscles  being  only 
78.406,  and  the  moist  corpuscles  293.620 ;  whilst  in  health  the  dried 
corpuscles  generally  average  185.000,  and  the  moist  corpuscles 
540.000.  The  fibrin  and  mineral  matters  existed  in  the  usual 
proportion. 

The  blood  which  furnished  the  analysis  No.  8  was  drawn  from  the 
arm  of  a  thin,  sallow,  anemic  Irish  laborer,  who  had  been  living 
and  making  bricks  in  a  low  miasmatic  situation,  and  had  suffered 
with  chill  and  fever  for  six  weeks.  Flesh  reduced;  complexioa 
sallow,  anemic;  lips,  gums,  and  tongue  pale.  This  patient  is 
exhausted  by  slight  exertions,  and  complains  of  great  weakness. 
Inferior  extremities  slightly  oedematous.  The  pulse,  respiratioo^ 
and  temperature  were  variable;  sometimes  above  and  at  others 
below  the  normal  temperature. 


Pulse     .... 

Respiration    . 

Temperatare  of  atmosphere 
of  hand 
under  tongue 


Sept.  16fh. 


88 

87.5°  F. 
100.6 
101.25 


Sept  17Ui.  Sept.  18th. 


72 
20 

86°  P. 

90 

98 


72 

20 

88.0° 

98.5 

99.5 


Sept  IStli. 


76 

24 

89°  F. 
98 
99 


SaptSMk 


96 

24 
83' F. 
100 
102 


The  reduction  of  the  nervous  and  physical  forces  was  attended 
by  a  reduction  in  the  solid  constituents  of  the  urine. 
Thus,  upon  Sept.  17th,  16,027  grains  of  light-colored  urine  were 
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excreted  during  the  twenty-hours,  which  contained  only  68.482 
grains  of  solid  matters,  composed  of  42.681  grains  of  urea,  1.280 
of  uric  acid,  18.776  grains  of  extractive  and  coloring  matters,  and 
6.696  of  mineral  matters.  Under  the  action  of  sulphate  of  quinia, 
and  infusion  of  Virginia  snakeroot,  the  solid  matters  of  the  urine 
increased  rapidly  in  amount,  and  soon  corresponded  to  the  normal 
amount. 

The  blood  of  this  patient  was  watery  in  appearance,  and  coagu- 
lated slowly. 

Beaction  decidedly  alkaline. 

After  standing  twenty  hours  the  clot  contracted  but  little,  and  it 
was  soft,  possessing  but  little  consistency.    In  the  specific  gravity 
bottle  the  colored  blood-corpuscles  gravitated  towards  the  bottom, 
and  left  above  a  transparent,  light  yellow  clot 
Serum  of  a  light  yellow  color. 

This  examination  of  the  blood  shows,  that  the  continued  action 
of  the  malarial  poison  had  reduced  the  colored  blood-corpuscles  to 
61.987  dried,  or  207.948  moist,  which  is  only  a  little  more  than 
one-third  of  the  normal  standard. 

The  fixed  saline  constituents  of  the  colored  blood-corpuscles  were 
not  only  correspondingly,  but  absolutely  diminished  in  amount, 
whilst  the  fixed  saline  constituents  of  the  liquor  sanguinis  were 
normal  in  amount. 

Notwithstanding  the  formation  of  the  buify  coat,  the  fibrin  was 
diminished,  as  well  as  the  colored  blood-corpuscles. 

The  blood  in  No.  4  was  abstracted  from  the  arm  of  a  muscular, 
well-built  English  seaman,  who  had  been  exposed  to  the  malarious 
influence  when  sleeping  aboard  his  vessel,  lying  in  the  Altamaha 
river,  opposite  the  town  of  Darien,  and  when  running  up  and  down 
the  Savannah  river,  from  its  mouth  to  the  city  of  Savannah,  in  a 
steam  tug. 

The  fever  was  preceded  by  a  chill,  and  was  of  the  remittent 
type.  The  symptoms  were  indicative  of  great  danger — tongue  red, 
dry,  harsh,  and  rough ;  skin  hot,  dry,  and  harsh ;  pulse  accele- 
rated; respiration  panting,  thoracic,  and  greatly  accelerated ;  thirst 
intense ;  expression  of  countenance  anxious ;  intellect  dull  and 
often  wandering;  urine  high  colored,  concentrated,  and  rich  in 
coloring  matters  and  urea.  The  dry,  red,  glazed  tongue ;  the  dry 
skin ;  the  panting,  accelerated  respiration,  and  the  wandering  in- 
tellect, were  dangerous  symptoms,  indicating  the  decided  action 
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of  the  poison  npon  the  cerebro-spinal  and  sjmpathetio  nerFOos 
systems,  and  upon  the  circulatory  and  respiratory  apparatus.  The 
elevated  temperature,  and  high-colored  urine,  rich  in  solid  matters, 
were,  on  the  other  hand,  favorable  symptoms,  because  they  indi- 
cated the  existence  of  chemical  actions  which  would  result  in  the 
modification  of  the  malarial  poison,  and  the  destruction  of  the  nox- 
ious compounds  formed  in  the  blood.  The  following  table  will 
illustrate  the  prominent  symptoms: — 
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The  blood  of  this  patient  was  abstracted  upon  the  16th  day  after 
the  commencement  of  the  attack  of  remittent  fever,  and  during 
convalescence. 

The  blood  coagulated  in  the  usual  time,  and  the  clot  was  firm. 
During  the  coagulation,  the  blood-corpuscles  settled,  and  le(b  above 
a  transparent  dot,  about  ^th  of  an  inch  in  depth,  and  of  a  light 
yellow  color.  Color  of  serum,  light  yellow.  This  analysis  shows 
that  the  dried  organic  residue,  and  especially  the  fixed  saline  con- 
Btituents  of  the  colored  blood-corpuscles,  have  diminished. 

The  moist  blood-corpuscles  are  less  than  the  normal  number,  by 
near  100  parts  in  the  1000  parts  of  blood.  The  fixed  saline  con- 
stituents of  the  colored  blood-corpuscles  were  less  than  one-half 
the  normal  amount. 

This  patient  was  treated  with  large  doses  of  sulphate  of  qoinia, 
stimulants,  and  nutritive  diet;  and  this  mode  of  treatment,  combined 
with  the  vigorous  chemical  actions,  as  indicated  by  the  high  tem- 
perature, were,  without  doubt,  the  causes  which  preserved,  to  a 
great  extent,  the  integrity  of  the  blood. 

The  blood  in  No.  6  was  abstracted  from  a  young  Scotch  seaman, 
aged  fourteen  years,  with  light  hair,  blue  eyes,  florid  complexion,, 
and  sanguine  nervous  temperament.  This  patient  had  been  mnch 
exposed  to  the  sun  and  the  night  air,  upon  the  light-ship  lying  at 
the  mouth  of  the  Savannah  Biver. 

During  the  height  of  the  fever  the  face  was  as  red  as  scarlet;  the 
tongue  dry,  red,  and  rough ;  tip  and  middle  clean,  and  of  a  bright 
red  color;  posterior  portion  coated  with  dry  yellow  far ;  surface  as 
dry  and  harsh  as  a  rough  board ;  lay  in  a  stupor,  it  was  almost 
impossible  to  arouse  him ;  manifested  great  tenderness  of  epigas- 
trium; pressure  here  causes  him  to  cry  out  The  following  table 
will  illustrate  the  condition  of  the  pulse,  respiration,  temperature, 
skin,  tongue,  and  intellect : — 
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Skin  of  Cmo  as  red  as  scar- 
let, akin  of  body  in  a  pro- 
fuse perspiration  ;  tongue 
rouffh  and  perfectly  dry ; 
intelleet  in  a  stupor ;  can- 
not be  aroused. 

Skin  and  tongue  moistand 
relaxed;  intellect  dear. 

Tongue  coated  with  vel- 
loir  fur,  much  dryerthan 
normal;  Intellect  wan- 
dering. 

Tongue  bright  red,  dry, 
rough,  and  harsh  ;  lies  in 
a  profound  stupor. 

Tongue  moist,  red  at  tip 
and  edges,  and  coated 
with  white  ftir;  intellect 
bright 

Tongue  moist ;  intelleet 
clear. 

Tongue  moist  and  pale; 
iutelleot  continues  clear. 

Tongue,  skin,  and  intel- 
lect normal. 
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30013 

10000 
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orange 
color. 
Light  straw 
color;  urea 
and  uric 
acid  dimi- 
nished. 


Light 
orange 
color. 

Light 
yellow 

color. 

Deep 
orange 

color. 
Normal  in 

color. 

Light 
colored. 


The  pulse  throughout  was  much  feebler  than  in  "  healthy  cases" 
of  malarial  fever.  It  is  worthy  of  note,  that  the  urine  excreted  dur- 
ing the  delirious  state  was  light  colored,  and  of  low  specific  gravity. 

In  this  case,  as  in  the  preceding  one,  we  cast  aside  the  advice  of 
many  of  the  older  writers,  and  administered  the  sulphate  of  quinia 
and  stimulants  freely  in  the  first  stages  of  the  disease,  regardless 
of  the  glowing  parched  tongue,  tenderness  upon  pressure  of  the 
epigastrium,  severe  headache,  high  fever,  rapid  pulse,  thoracic  full 
respiration,  hot,  dry  skin,  and  wandering  intellect.  Under  the  action 
of  sulphate  of  quinia,  cut  cups,  stimulants,  and  sinapisms,  the  dry, 
red  tongue  became  moist,  clean,  and  pale;  the  circulation  and 
respiration  abated  in  force  and  frequency,  the  dry,  harsh  skin  was 
covered  with  perspiration,  the  intellect  returned  to  its  normal 
actions,  and  all  the  symptoms  subsided. 

In  the  present  case,  sinapisms,  blisters,  cut  cups,  and  purgatives, 
diminished  the  apparant  congestion  of  the  brain  temporarily,  but 
not  permanently.  Stimulants  and  sulphate  of  quinia,  so  far  from 
increasing  the  cerebral  disturbance,  diminished  it  permanently,  and 
relieved  the  intellectual  faculties.  Under  their  action,  the  red,  dry, 
rough  tongue  became  pale,  moist,  and  sofl — under  their  action,  the 
circulation  and  respiration  were  equalized,  and  diminished  in  fre- 
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queocj;  the  temperature  was  dimiDished,  and  the  intellect  restored 
to  its  normal  exercise. 

The  blood  was  drawn  on  the  10th  day  after  the  commencement 
of  the  lyialarial  fever,  during  convalescence. 

The  clot  appeared  to  be  softer  than  normal. 

Serum  of  a  light  yellow  color. 

The  chemical  examination  of  the  blood  showed  that  the  organic 
matters  of  the  colored  blood-corpuscles  were  diminished  aligfatly, 
whilst  the  mineral  matters  were  greatly  diminished.  The  fibrin 
was  considerably  below  the  normal  standard,  and  appeared  to  be 
softer  than  normal  The  organic  matters  of  the  serum  were  some- 
what below  the  normal  standard. 

When  we  consider  that  this  patient  was  in  a  state  of  almost  com- 
plete starvation,  during  the  height  of  the  disease,  it  is  evident  that 
the  malarial  poison  acted  but  slightly  upon  the  constituents  of  the 
blood.  The  malarial  poison  appeared  to  act  almost  entirely  upon 
the  brain  and  nervous  system.  During  the  height  of  the  disease, 
I  had  no  hopes  whatever  of  his  recovery,  so  alarming  were  the 
cerebral  symptoms.  Long  after  the  pulse  and  respiration,  skia  and 
digestive  functions  were  restored  to  their  normal  actions,  the  patient 
was  scarcely  able  to  stand  or  walk,  on  account  of  the  condition  of 
the  brain.  His  first  efforts  at  walking  resembled  those  of  an  in- 
fant, just  learning  to  stand  and  walk  alone.  This  was  not  due  to 
the  loss  of  muscular  power,  for  there  had  been  but  a  slight  reduc- 
tion of  the  si^e  of  the  muscles.  It  was  due  rather  to  the  disordered 
state  of  the  cerebro-spinal  and  sympathetic  nervous  systems.  The 
action  of  the  malarial  poison  upon  the  brain  and  nervous  system 
was,  without  doubt,  greatly  increased  by  peculiarities  of  ooastitu- 
tion,  irregularities  of  habit,  and  continued  exposure  to  the  hot  sun 
on  the  light-ship. 

I  was  afterwards  informed  that  this  boy  was  in  the  habit  of  using 
ardent  spirits  freely.  It  is  probable  that  one  or  all  these  caoses 
may  have  predisposed  the  brain  and  nervous  systems  to  derange- 
ment, and  interfered  with  the  healthy  action  of  the  organs,  and 
converted  a  light  attack  into  a  severe  and  dangerous  disease. 

It  is  probable  that  the  dose  of  malaria  was  small,  and  aside  from 
these  circumstances,  would  have  produced  only  a  mild  disease. 
We  are  led  to  this  conclusion  by  the  fact  that  its  effects  upon  the 
blood  and  excretions  were  comparatively  slight. 

The  blood  marked  No.  6  was  drawn  from  the  arm  of  an  Ameri- 
can seaman,  six  hours  before  death.    This  patient  had  been  run* 
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ning  up  and  down  the  Savannah  Biver  in  a  steam  tag,  and  was 
attacked  with  chill  and  fever,  which  aseanied  the  remittent  type  after 
four  days'  recurrence  of  the  chill.  During  his  sickness,  the  disease 
bore  a  blended  likeness  to  both  remittent  and  tjphoid  fevers,  and 
afler  death  the  organs  exhibited  the  existence  simultaneously  of 
both  diseases. 

The  following  table  will  give  a  condensed  view  of  the  symptoms:— 
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The  body  was  examined  four  hoars  ailter  deatk.  The  ezterio? 
was  of  a  universal  sallow  color. 

The  muscles  were  full  and  well-developed,  and  appeared  to  have 
lost  but  little  flesh  during  the  progress  of  the  disease. 

The  membranes  of  the  brain  presented  a  normal  appearaooe,  and 
the  substance  was  firm,  and  not  more  congested  with  blood  thaa 
normal. 

The  appearance  of  the  structure  and  condition  of  the  brain,  and 
its  bloodvessels,  and  membranes,  did  not  correspond  to  the  condi- 
tion of  softening  which  the  cerebral  symptoms  led  us  to  expect. 

The  brain  was  not  examined  microscopically,  and  Jhere  may 
have  been  minute  changes  in  the  delicate  structures,  chemical  or 
physical,  which  escaped  the  observation  of  the  naked  eye.  This  is 
possible,  but  not  probable.  It  is  hardly  probable  that  profound 
alterations  could  take  place  in  so  delicate  an  organ  as  the  brain, 
without  some  changes  in  its  color  or  consistence,  palpable  to  the 
naked  eye. 

Heart  and  lungs  normal. 

The  liver  presented  the  true  malarial  hue;  slate-colored  npoo 
the  exterior,  and  dark  bronze  in  the  interior. 

The  bile  was  of  a  greenish-black  opaque  color  when  seen  in 
mass,  and  of  a  gamboge-yellow  color  when  spread  out  in  thin 
layers.  The  structures  of  the  liver  presented  the  usual  consistence. 
The  liver-cells,  under  the  microscope,  appeared  to  be  a  shade  darker 
than  usual ;  but  presented  the  usual  shape  and  appearance. 

No  trace  of  grape-sugar  was  discovered  in  the  liver.  The  blood 
of  the  liver  was  dark,  and  did  not  change  to  the  arterial  hue  when 
exposed  to  the  oxygen  of  the  atmosphere. 

The  filtered  decoction  of  the  liver  presented  a  bright  golden 
color,  similar  in  all  respects  to  the  color  of  the  serum  of  the 
blood. 

The  spleen  was  slate-colored,  enlarged,  and  softened.  The  tissues 
gave  way  readily  under  gentle  pressure.  The  dark,  reddish-brown 
pulp  of  the  spleen  consisted  of  numerous  colored  and  colorless  cor- 
puscles, and  did  not  change  to  the  arterial  hue  when  exposed  to 
the  oxygen  of  the  atmosphere. 

The  mucous  membrane  of  the  stomach  was  colored  yellow  with 
bile,  and  the  bloodvessels  were  filled  with  blood,  and  several  spots 
of  the  mucous  membrane  were  more  engorged  with  blood  than  the 
rest  of  the  surface ;  but  to  the  naked  eye  there  was  no  softening  or 
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marks  of  inflammation,  and  no  pathological  alterations  beyond  the 
mere  stasis  of  the  blood  in  the  capillaries. 

The  color  of  the  intestines,  externally  and  internally,  was  darker 
than  usual.  The  small  intestines  contained  fecal  matters,  epithelial 
cells,  raucous  corpuscles,  and  mucus  colored  yellow  by  bile.  Blood- 
vessels of  the  mucous  membrane  of  the  small  and  large  intestines 
injected  with  blood.  The  mucous  membrane  was  most  injected 
with  blood,  and  presented  a  purplish  color  in  the  last  eight  feet 
of  the  inferior  portion  of  the  ileum,  and  the  engorgement  of  the 
bloodvessels  was  greatest  in  the  Immediate  region  of  the  ileo-csecal 
"valve. 

The  solitary  glands  were  numerous,  enlarged,  elevated,  and  dis- 
tinct, and  of  a  brown  color.  When  the  intestines  were  held  up  to 
the  light,  bloodvessels  engorged  with  blood  were  seen  passing  to 
each  gland.  The  bloodvessels  supplying  the  solitary  and  Peyer's 
glands  were  more  engorged  with  blood  than  those  supplying  the 
mucous  membrane  generally.  These  solitary  glands  were  most 
numerous  in  the  neighborhood  of  the  ileo-cascal  valve,  and  were 
found  scattered  over  the  superior  portion  of  the  colon,  and  over 
the  caecum,  and  over  eight  feet  of  the  inferior  portion  of  the  ileum. 

Peyer's  glands  were  enlarged  and  elevated.  These  glands  were 
of  various  sizes,  from  one  quarter  of  an  inch  to  three  inches  in 
length,  and  from  a  quarter  of  an  inch  to  half  an  inch  in  breadth. 
They  occurred  at  intervals  of  from  one  to  two  inches  from  each 
other,  and  extended  from  the  ileo-csecal  valve,  along  the  mucous 
membrane  of  the  ileum,  for  about  nine  feet.  The  bloodvessels 
around  these  glands  were  engorged  with  blood.  .  This  part  of  the 
mucous  membrane  of  the  ileum,  studied  with  the  solitary  and 
Peyer's  glands,  was  far  more  injected  with  blood  than  the  stomach, 
jejunum,  or  superior  portion  of  the  ileum.  Although  these  glands 
were  enlarged,  elevated,  and  injected  with  blood,  still  they  could 
not  by  any  means  be  compared  to  the  condition  of  these  glands  in 
an  advanced  stage  of  typhoid  fever. 

From  this  examination  we  are  now  able  to  present  a  condensed 
statement. of  the  prominent  symptoms  and  alterations  of  the  solids 
and  fluids. 

The  pulse  was  feeble,  and  varied  from  104  to  182  beats  in  the 
minnte;  the  respiration  was  hurried,  thoracic,  and  varied  from  86 
to  47  in  the  minute ;  the  temperature  under  the  tongue  varied  from 
104®  F.  to  105°;  the  temperature  of  the  extremities  varied  from 
108°  to  104° ;  the  temperature  of  both  the  trunk  and  extremities 
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was  remarkably  uniform ;  the  state  of  the  skin  varied,  sometimes 
dry,  and  at  others  bathed  in  perspiration ;  the  tongue  was  dry  and 
coated  with  far ;  and  towards  the  termination  of  the  disease,  the 
tongue  and  teeth  were  ooated  with  sordes.  It  is  evident  from  these 
facts  that  there  was  no  distinct  remission  of -the  febrile  excitement 

The  urine  was  copious;  of  low  specific  gravity;  of  higher  color 
than  normal  in  the  earlier  stages  of  the  disease ;  but  twenty  hours 
before  death  it  changed  back  to  its  normal  color.  The  urine 
contained  small  quantities  of  albumen.  The  urea  was  diminished 
relatively  to  the  extractive  matters;  we  cannot  say  absolutely, 
because  the  whole  amount  of  urine  excreted  was  not  determined. 
The  extractive  matters  were  increased  relatively  to  the  other  oon- 
stituents  of  the  urine.    The  uric  acid  was  normal  in  amount 

The  blood  exhibited  profound  alterations ;  the  dried  colored  cor- 
puscles were  only  65.612,  and  the  moist  colored  corpuscles  262.448, 
in  the  thousand  parts ;  many  of  the  colored  corpuscles  were  altered 
in  shape  and  appearance,  and  had  in  a  great  measure  lost  the  power 
of  changing  from  the  venous  to  the  arterial  color,  and  many  of  them 
united  together  and  formed  rolls,  as  in  the  blood  of  inflammation ; 
the  color  of  the  venous  blood,  when  first  abstracted,  was  dark  pur- 
ple, almost  purple,  and  after  exposure  to  the  oxygen  of  the  atmo- 
sphere the  surface  of  the  clot  changed  to  a  cherry-red  color,  and 
not  to  the  bright  red  color  assumed  by  the  surface  of  healthy  venous 
blood  when  exposed  to  the  atmosphere ;  the  serum  was  of  a  golden 
color,  and  low  specific  gravity ;  the  albumen  was  diminished,  whilst 
the  extractive  matters  of  the  serum  were  increased ;  the  mineral 
matters  of  both  the  blood-corpuscles  and  liquor  sanguinis  were 
diminished  relatively,  but  not  absolutely;  that  is,  their  diminution 
corresponded  with,  but  did  not  exceed  the  diminution  of  the  other 
elements  of  the  blood. 

The  pustular  eruption,  the  offensive  smell,  the  stasis  of  the  blood 
in  the  parts  of  the  body  exposed  to  pressure,  and  the  tendency  of 
these  parts  to  slough,  all  indicated  alterations  in  the  constitution 
of  the  blood,  and  derangement  of  the  capillary  circulation. 

The  loss  of  muscular  power,  exhaustion,  stupidity,  coma,  low 
muttering  delirium,  insensibility  to  pain,  all  indicated  derange- 
ment of  the  cerebro-spinal  system. 

The  alterations  in  the  actions  of  the  capillary  and  general  circu- 
lations, and  of  the  respiration ;  the  profound  alterations  in  the 
blood ;  the  alterations  of  the  secretions  and  excretions,  and  of  the 
structures  of  the  liver  and  spleen,  and  of  Peyer's,  and  of  the  soli- 
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tarj  glands  of  the  intestines,  were  all  indicative  of  derangements  of 
the  sympathetic  system  of  nerves. 

Our  knowledge  of  the  early  symptoms,  and  pathological  changes 
of  this  case,  do  not  permit  an  arbitrary  decision  as  to  which  system 
of  nerves  was  affected  primarily.  The  fact  that  the  postmortem 
examination  revealed  (to  the  naked  eye)  no  prominent  lesions  of 
these  two  systems  of  nerves,  would  seem  to  indicate  that  the  poison 
or  poisons  acted  primarily  upon  the  blood,  destroying  and  altering 
the  blood-corpuscles,  the  active  agents  in  the  elaboration  of  the 
elements  of  the  secretions,  and  of  the  muscular  and  nervous  sys- 
tems. When  the  proper  chemical  changes  in  the  blood  were 
altered,  when  the  compounds  for  the  secretions  and  nutrition  of 
the  nervous  system  were  altered,  or  not  elaborated,  then  both  the 
cerebro-spinal  and  sympathetic  systems,  manifested  aberrated  ac* 
tion.  As  the  circulation  and  respiration,  and  the  secretions  and 
excretions,  and  the  action  and  integrity  of  the  organs  depend,  in 
great  measure,  upon  the  integrity  of  the  nervous  system,  it  is  evi- 
dent that  the  derangement  of  the  cerebro-spinal  and  sympathetic 
systems,  through  the  derangement  of  the  blood  and  secretions  and 
excretions,  would  in  turn  act  in  concert  with  the  disturbing  agent 
or  agents,  and  thus  still  greater  derangements  of  the  solids  and 
fluids  would  be  produced. 

The  opinion  of  Hoffmann,  Boerhaave,  CuUen,  Selle,  Tode,  Thorer, 
Stoll,  J.  C.  Frank,  Foder^,  Clutterbuck,  Alibert,  Bayer,  Nepple,  and 
others,  which  referred  fevers  to  a  lesion  of  the  nervous  system, 
was  adopted  and  extensively  applied  by  Maillot,'  in  his  original, 
elaborate,  and  invaluable  work  on  malarial  fever.  M.  Maillot 
looked  upon  the  cerebro-spinal  axis  as  the  point  of  departure  of 
the  series  of  morbid  actions  constituting  periodical  fever,  and 
affirmed  that  an  acute  irritation  or  hyperemia  of  the  great  nerv- 
ous centres  existed  during  the  active  stages  of  malarial  fever.  In 
this  country,  my  colleagues.  Professors  Lewis  D.  Ford'  and  L.  A. 

>  Traits  des  Fidrres  oa  IrritatioDB  G6r^ro-Spinales  Int«rmittenteB  d'Apres  des 
Obsenrfttions  recneillies  en  France,  en  Cone,  et  en  Afriqne.  Par  F.  C.  Maillot. 
Paris,  1836. 

■  "  It  thoa  appears  that  of  theae  forty  cases  of  intermitting  and  remitting  feyer, 
this  tenderness  on  pressure  of  some  portion  of  the  spinal  oolamn  was  present  in 
aU  bat  four  oases  of  remitting  fever,  and  in  two  cases  of  intermittent ;  of  these, 
however,  one  was  arrested  by  a  blister  to  the  spine,  withoat  other  means  used  bnt 
dieting,  and  the  other  was  modified  materially  in  its  character  in  like  manner." 
♦    ♦    »— p.  364. 

''Another  qneation  naturally  presents  itself:  What  is  the  force  and  valne  of  this 
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Dagas/  simaltaneously  with  the  appearance  of  the  work  of  Maillot, 
maintained  that  the  phenomena  of  intermitting  and  remitting  feresn 

Bjmptom  f  whenoe  this  uneasiness  ?  what  does  its  existence  indicate  f  Cotainly 
not  that  the  skin  at  these  particular  points  is  sore  and  tender.  I  hare  examined 
carefallj,  to  verifj  this  fact,  hy  taking  it  np  between  the  thumb  and  finger,  and 
compressing  it  with  more  force  than  was  applied  bj  the  direct  pressure ;  unifotmlj 
receiving  the  assurance  of  the  patient  that  the  uneasiness  was  of  a  different  cha- 
racter from  that  produced  by  pressure  upon  the  bone.  But  if  this  might  be  tlis 
cause  of  pain  in  the  method  by  pressure,  it  cannot  be  in  that  by  pereuasion ;  far 
it  is  well  known  to  those  who  make  use  of  mediate  percussion  that  it  may  be 
employed  freely  even  upon  a  blistered  surface,  without  producing  pain.  It  as 
certainly  does  not  indicate  that  the  bime  itself  is  tender  and  diseased ;  for  we  can- 
not conceiTe  why  pressure  upon  a  diseased  bone  should  be  followed  by  sighing^ 
coughing,  increased  oppression  of  the  prscordia,  nausea,  and  CaintneBs.  It  is  as 
unsatisfactory,  for  the  same  reasons,  to  attribute  this  symptom  directly  to  a  dis- 
eased state  of  the  ligaments  of  the  vertebrs, 

**  Having  thus  excluded  these  three  parts  from  any  participation  in  the  produetica 
of  this  phenomenon,  we  next  inquire,  Can  it  proceed  from  a  diseased  state  of  the 
dura  mater  lining  the  bony  channel  f  We  answer  unhesitatingly  that  the  symp- 
toms above  referred  to,  developed  in  distant  organs  by  the  examination,  cannot 
arise  directly  from  an  inflammation  or  any  degree  of  irritation  of  the  dura  mater, 
for  reasons  assigned  already ;  but  we  can  conceive  very  readily  how  the  dun 
mater,  being  in  a  swoUen  state,  might  produce  such  symptoms  by  compressing  the 
origin  of  nerves  supplying  these  distant  organs  when  an  unusual  degree  of  moCkn 
is  communicated  to  the  vertebra  by  percussion.  But  we  perceive  that  this  unusual 
motion  of  the  vertebra  would  produce  the  same  degree  of  pressure  if  the  data 
mater  were  in  its  normal  state,  and  the  substance  of  the  cord  itself  enlarged.  We 
therefore  must  necessarily  adopt  the  conclusion  that  this  phenomenon  indicates 
a  diseased  state  either  of  the  medullary  substance  of  the  spinal  cord,  or  of  its 
investing  membranes.  I  am  not  prepared  to  infer  from  these  few  cases  that  this 
local  affection  of  the  spine  always  exists,  nor  that  it  is  the  primary  irritation  upon 
which  these  fevers  depend  ;  but  if  subsequent  observations  shall  establish  the 
uniform  existence  of  this  spinal  irritation  at  the  commencement  of  intermitting 
and  remitting  fevers,  it  will  confirm  the  opinion,  now  almost  universally  hdd  by 
the  profession,  of  the  local  origin  of  all  fevers,  and  the  equally  univenal  perBuarios 
that  this  location  is  in  some  part  of  the  nervous  system." — ^pp.  367-359.* 

1  *'  When,  fresh  from  the  benches  of  the  school  of  organic  medicine,  I  was  caUed 
on  to  examine  and  to  treat  cases  of  *  bilious  fever,*  I  instinctively  interrogated  in 
succession  every  organ  of  the  body,  in  search  of  the  seat  of  the  disease,  or,  in  other 
words,  of  the  cause  of  so  much  constitutional  disturbance*  In  some  cases,  despite 
all  my  investigations,  no  trace  of  disordered  function  (the  best  evidenoe  of  a  dis- 
eased organ)  could  be  detected  elsewhere  than  in  the  stomach ;  in  others  the  bowels 
were  alone  distempered ;  other  sets  evinced  the  disturbance  to  be  located  in  the 
liver,  in  the  brain,  or  in  more  than  one  of  the  principal  viscera.  The  bilioos  mod^ 
fioation  implied  by  the  name  of  the  affection,  though  very  frequently  manifest» 


*  Remarks  on  th«  PaUiologj  and  Treatment  of  Intenalttent  and  Bemltteat  Feven,  with 
By  Lewis  D.  Ford,  M.  D.,  ProfeMor  of  Chemistry  in  the  Hedieal  GoUoge  of  Oeoi)|ta.    Soathnm  Medi- 
cal and  Surgical  Journal,  toL  i.  No.  6,  If  OTember,  1896,  pp.  336-900. 
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depend  npon  lesions  of  the  cerebro-spinal  nervous  system ;  and, 
at  the  present  day,  my  colleague,  Professor  Henry  F.  Camp- 
was  ofUn  entirely  wanting.  Tet  each  of  these  cases  presented  certain  characters 
peculiar  to  all.  Their  onset  was  always  marked  by  loss  of  muscular  power,  by 
pains  in  various  parts  of  the  muscular  system  of  animal  life,  &c. ;  their  early 
stage  by  intermittency,  or  decided  remissions ;  their  duration  and  termination  pre- 
Bented  a  strong  analogy ;  in  short,  it  was  evident  that  although  modified  by  the 
affection  of  some  special  organ,  all  these  cases  were  under  the  predominance  of  an 
original  and  common  affection.  The  seat  of  this  original  and  common  affection 
cannot  be  mistaken  if  we  adhere  to  the  principle  already  alluded  to,  that  of  regard- 
ing vitiated  function  as  the  best  indication  of  diseased  organs.  If  an  organ  be 
ihealthy,  its  function  must  necessarily  be  normal ;  consequently,  if  a  function  be 
abnormal,  the  organ  presiding  over  it  cannot  be  in  a  physiological  condition.  I 
am  aware  that  it  will  be  urged  that  certain  secretions  may  be  vitiated  by  an 
altered  condition  of  the  fluid  whence  they  are  derived,  without  disease  of  the 
secerning  organs.  For  example,  the  urine  may  present  various  aspects,  according 
to  the  substances  taken  into  the  circulation,  or  the  composition  of  the  bile  may 
depend  on  that  of  the  blood.  But  this  cannot  affect  our  position,  for  the  condition 
jof  the  blood  itself  depends  entirely  on  that  of  the  organs  which  form  it,  and  of 
.those  whose  office  it  is  to  eliminate  its  impurities.  If  it  remains  impure,  the  cause 
most  be  found  in  the  vitiated  action  of  the  emunctories. 

"  But,  whether  these  principles  of  diagnosis  be  admitted  or  not,  it  is  presumed 
that  no  one  would,  on  reflection,  refer  the  morbid  condition  of  the  contractility  and 
sensibility  of  the  muscular  system  to  any  other  locality  than  the  nervous  centres. 
We  have  already  stated  the  earliest  symptoms  of  our  fevers  to  be  lassitude,  loss  of 
muscular  power,  and  pains  in  the  muscles  of  animal  life ;  also,  that  intermittency, 
more  or  less  complete,  always  marks  their  early  stage.  We  are,  therefore,  led  to 
the  conclusion  that  the  nervous  system  is  the  origincd  and  common  secU  of  this  class 
of  affections.  I  trust  that  I  will  not  be  misunderstood ;  the  term  original  being 
liere  used  expressly  to  indicate  that  these  fevers  subsequently  undergo  serious  modi- 
fications, from  the  supervention  of  other  derangements.  It  is  to  these  complica- 
tions we  must  look  for  the  explanation  of  the  various  forms  assumed  by  the  fevers 
misnamed  bilious^  so  that  the  proper  definition  of  them  should  be  an  original 
dMffectum  of  the  nervous  centres^  subsequently  complicated  by  phlogosis  of  some  other 
organ  or  organs^  which  secondary  disorder  may  either  gain  the  ascendency  of  the  primary, 
or  merely  mask  and  modify  it."    *    *    *— pp.  388,  389. 

"  We  have  already  stated  that  neither  of  the  above  complicating  phlegmasias 
alone  or  unattended  with  spinal  disease,  could  produce  the  phenomena  common  to 
all  the  forms  of  our  'bilious  fevers,'  and  we  have  furthermore  stated  the  primary 
lesion  to  be  that  of  the  nervous  centre,  or,  in  other  words,  of  the  spinal  cord.  If 
the  primary  affection  remain  uncomplicated,  then  we  have  a  disease  of  the  mildest 
fonn  known,  one  which  retains  its  peculiar  characteristics,  its  paroxysmal  form, 
and  its  periodicity.  In  short,  we  have  a  plain  case  of  ague  and  fever,  such  as  we 
daUysee."    *    ♦    *— p.3»3. 

*'The  action  of  quinine  will  always  be  most  happily  seconded  by  revulsive  appli- 
cations to  the  spine,  which  is  frequently  found  painful  on  pressure  or  percussion. 
Indeed  these  will  alone,  in  many  instances,  be  found  sufficient  to  arrest  the  disease. 
For  evidence  of  this  Tery  decided  effect  I  would  refer  to  the  interesting  and  abl« 
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bell/  adTocates  a  similar  theory.  Oq  the  other  band,  Professor 
John  Fred.  Lobstein'  and  James  Copland^  have  ablj  and  elabo- 
rately advocated  the  more  probable  theory  that  the  malarial  poison 
affects  primarily  and  especially  the  sympathetic  nervous  system. 

paper  pnbliBlied  by  Professor  Ford  in  the  sixth  number  of  the  Southern  MMcti 
and  SurgiecU  JowmaL" — ^p.  394,* 

1  "As  in  the  nenrons  system  we  reoognixe  two  grand  departments — riE.y  Ist,  the 
cerebro-Bpinal  system,  all  the  normal  actions  of  which  are  subject  to  oessaticBs 
and  intermptions ;  and,  2dly,  the  ganglionic  system,  all  the  normal  actions  of 
which  are  of  a  oontinnons  and  nnintermpted  character — so  in  the  manifestatioafl 
of  febrile  diseases  do  we  distinctly  recognise  two  grand  distinguishing  chitracier- 
^tics  respectively  tyi>efying  the  normal  actions  of  these  two  systems  of  nerres ; 
thus  a  character  of  paroxysm  obtains  in  certain  cases,  while  a  character  of  coo- 
tinuousness  as  plainly  marks  the  others.  Again,  as  in  the  cerebro-spinal  systeni 
we  find  that  its  normal  action  pertains  almost  exclusively  to  sensation  and  to 
motion,  with  only  a  secondaiy  and  comparatively  somewhat  remote  iiiflaence 
(which  we  have  termed  excito-secretory)  upon  nutrition  and  secretion,  while  in 
the  normal  action  of  the  ganglionic  system  the  entire  function  is  known  to  be  to 
preside  over  nutrition  and  the  secretions,  so  in  paroxysmal  f evert  do  we  find  intense 
pain,  modified  sensation,  and  symptoms  allying  them  to  neuralgic  and  comviilsiTe 
diseases  very  prominent,  while  in  continued  fevers  modified  nutrition  and  altered 
secretion  are  the  marked  and  most  prominent  characteristics.  We  would  theie- 
fore  announce,  as  our  classification  of  febrile  diseases,  two  grand  divisions  of  feveis 
corresponding  with  the  two  grand  divisions  of  the  nervous  system,  thus : — 

"1.  Cerebro-spinal  fevers.  AR  paroxysmal.  The  secretions  and  nutrition  seoond- 
arily  aflTected. 

*'  2.  Qanglionic  fevers.  All  continued.  The  secretions  and  nutrition  primarily 
aifeoted. 

**  Under  the  head  of  cerebro-spinal  fevers  we  would  place  the  whole  family  of 
paroxysmal  fevers,  whatever  type  they  may  assume,  and  also  the  various  forms  of 
neuralgia,  which  are  nearly  always  intermittent,  as  well  as  the  sthenic  forms  of 
traumatic  fever,  together  with  the  fever  accompanying  simple  pharyngitis,  pneu- 
monitis, dysentery,  and  many  other  diseases  of  malarious  districts. '*t 

The  late  Dr.  Milton  Antony  published,  in  the  year  1837,  an  interesting  article 
upon  spinal  irritation,  from  which  we  select  the  following  passages : — 

"  Because  spinal  irritation  is,  indeed,  the  true  cause  of  the  most  oonspiouou 
phenomena,  as  is  evident  on  the  soundest  principles  of  physiology,  and  proved  by 
their  correction  by  its  removal,  it  so  captivated  the  thoughts,  not  suffieieiitly 
chastised  by  time  and  experience,  as  (although  itself  an  effect)  to  be  consideKd 
the  primary  and  efllcient  cause  of  all,  to  the  neglect  of  all  concomitant  or  anto- 
cedent  phenomena,  and  even  its  own  etiology*    Inquiry,  I  say,  stops  here  at  the 


*  B«inarks  oa  the  Pathology  and  TrMtmant  of  Bilioos  Ferer.  Read  1>efDre  the  Medieal  Sodely  of 
Angnata,  by  L.  ▲.  Dogas,  M.  D.,  Profeuor  of  Anatomy  in  the  Medical  College  of  Geoigla.  Simtheni 
Kedieal  and  Snrgieal  Journal,  to).  U.  No.  7,  February,  1838,  pp.  S87-887. 

t  Classiflcation  of  Febrile  Diseaees  by  their  Relation  to  the  Nerrous  System.  By  Henry  F.  Gamp- 
bell,  M.  D.,  Profeseor  of  Anatomy  in  the  Medical  College  of  Georgia.  Sonthem  Medical  and  Snigical 
Journal,  toI.  zIt.  No.  1,  January,  18M,  pp.  13-18.  See  also  TransaeUona  of  the  American  Medicsl 
AssoeUtion,  18M. 
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dateotion  of  the  fiust  of  spinal  IrritBtion,  satisfied  that  here  is  the  i^al,  here  the 
first,  independent,  and  sole  canse.  The  indication  of  its  removal,  and  that  alone, 
is,  therefore,  plainly  drawn  from  the  premises.  And  so  stronglj  does  the  spell  hold 
its  sway  over  the  rational  mind  that,  although  no  evidence  of  the  fact  of  spinal  irri- 
tation can  be  apprehended,  it  is  still  believed  so  intimately  connected  with  the 
otlier  phenomena  in  relation  of  canse  as  to  have  its  existence  inferred  from  these. 
**  Here  are  the  errors  I  would  expoee.  *  *  *  To  the  inquiring  mind  I  say  this 
local  phenomenon,  so  clearly  and  beautifully  displayed,  cannot  fail  to  reveal  another 
truth..  Could  this  spinal  irritation  have  occurred  without  having  its  own  peculiar 
and  appropriate  cause  f  Certainly  not,  as  there  is  no  effect  without  competent 
oaosation.  If,  then,  it  have  a  cause,  is  it  abiding  ?  Or  has  it  been  momentary, 
and,  therefore,  left  only  its  effects  to  be  corrected  f  If  the  former,  surely  nothing 
ean  Justify  the  neglect  of  such  abiding  cause  of  any  train  of  phenomena  when  our 
object  is  the  removal  of  that  train.  As  well  might  we  expect  to  heal  a  wound 
whilst  the  thorn  which  ctfused  it  continues  to  rankle  there.  Our  experience 
JQBtifies  the  belief  that  spinal  irritation  generally,  though  not  always,  is  dependent 
npon  an  abiding  cause,  for  we  have  often  detected  such  cases  and  removed  them, 
correcting  thereby  their  effects  without  any  prescription  for  these."  *  *  * — pp.  581, 
582. 

"  We  find  an  intermitting  fever  attended  with  some  degree  of  irritation  about 
the  spinal  marrow.  As  spinal  irritation  seldom,  if  ever,  exists  idiopathically,  shall 
We  not  rather  look  to  it  as  an  index  pointing  to  other  disorder  f  In  this  case  an 
inquiry  is  necessary  into  the  pathological  condition  of  the  general  system,  or  the 
various  organs,  under  the  existence  of  an  intermitting  fever.  And  here  we  find 
that  the  liver  and  the  spleen  sometimes  are  laboring  under  an  obstructing  torpor, 
which  prevents  that  firee  transmission  of  blood  through  them  which  the  great 
portal  system  demands.  This  is  a  fact  that  we  know  to  exist ;  and  if  we  did  not, 
it  is  susceptible  of  plain  proof. 

"  Now,  suppose  a  given  quantity  of  blood  in  the  system  at  the  moment  of  con* 
sideration  as  twenty-four  pounds,  and  that  one-twelfth,  or  two  pounds,  passes 
the  portal  system,  whilst  the  other  twenty-two  do  the  other  circulation.  The 
abdominal  fulness  evinces  the  obstruction.  If,  now,  we  allow  any  obstructing 
cause  in  the  route  of  the  portal  circulation,  the  liver  is  the  only  organ  where  we 
may  suppose  it  located.  Let  us  suppose  that  this  obstruction  is  such  as  to  trans- 
mit only  half  the  quantity  of  blood  in  a  given  time.  The  unavoidable  consequence 
and  proximate  effect  of  this  must  be  an  increased  fulness  of  the  portal  vessels. 
This  accomplished  to  its  utmost,  and  the  next  consequent  must  be  their  refusal  to 
imbibe  or  receive  more  than  half  their  natural  quantity  in  a  given  time,  or  one 
instead  of  two  pounds,  and  consequently,  if  the  health  were  perfect  in  the  former 
state,  there  is,  to  say  nothing  about  the  quantity  of  blood,  a  redundance  of  about 
four  per  cent.  Following  this  inquiry,  we  perceive,  therefore,  local  phenomena, 
and  especially  in  non-resisting  parts,  and  consequently  a  cause  of  initation  or  of 
oppression."  *  *  ♦—p.  586. 

''  In  all  these  cases,  therefore,  we  are  bound  to  direct  attention  to  the  first  seat  of 
the  obstruction  and  irritation.  Let  the  partisan  in  medical  doctrines  have  his 
choice  of  the  horns  of  the  dilemma,  still  is  he  bound  to  look  to  it  as  a  cause, 
whether  it  be  the  local  irritation  alone  acting  through  the  medium  of  the  nerves, 
or  merely  the  effect  of  the  sanguine  plethora,  already  prescribed.  And  in  case  of 
the  combination  of  both,  he  must  look  to  the  removal  of  the  obstruction  to  oircula- 
VOL.  XII. — 24 
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tion,  as  well  as  the  snbdaotion  of  irritation  in  the  primarilj  obstracted  and  irritated 
part."*— p.  686. 

*  "Jn  reflecting  upon  the  nature  of  intermittent  ferers,  I  hare  thought  that  it 
might,  perhaps,  be  fonnd  in  the  disorder  and  perverted  action  of  the  abdominal 
nerroos  system,  and  there  appear,  indeed,  to  be  snfBLoient  gronnda  to  render  this 
opinion  probable :  1st.  The  oases  of  this  disease  are  rery  rare  in  which  the  fnnetiaiis 
of  the  abdominal  organs  continue  yigoroos  and  entirely  anaflTeoted.  2d.  The  com- 
mencement of  the  paroxysms  is  often  marked  with  Tomiting.  3d.  We  ezpeiienee 
daily  that  this  disease  is  mitigated,  and  very  often  entirely  removed,  by  the  use  of 
cathartics.  4th.  A  single  emetic,  when  given  previously,  sometimes  sappreaaes  the 
paroxysm,  and  not  onnsnally  removes  the  whole  disease ;  from  which  it  appean 
that  this  remedy  makes  an  impression  npon  the  solar  plexus  of  an  opposite  nature 
to  that  which  had  produced  the  fever.  5th.  When  the  disease  is  either  left  to  itself 
or  maltreated,  congestions  are  produced  in  the  abdominal  viscera,  induration  of  the 
liver,  intumescence  of  the  spleen,  etc.,  and  the  general  viorbid  state  is  changed  into 
a  topical  aifection.  This  metamorphosis  appears  to  me  to  prove  that  the  moibid 
action  prevails  at  first  in  all  the  plexuses,  and  afterwards  migrates  from  one  ta 
another ;  for  it  is  first  apparently  disseminated  in  the  whole  territory  oi  the  gan- 
glionic system  before  it  runs  with  impetus  into  a  single  plexus,  which  is  conunenly 
the  splenic ;  and  as  the  vessels  are  under  the  influence  of  the  nerves,  it  oannoi  be 
otherwise  than  that  congestions  should  thus  be  produced  in  the  vessels.  6th.  Tbe 
paroxysms  of  intermittent  fever  are  tied  down  to  a  regular  rhythmua,  in  oonie- 
quence  of  their  being  radicated  in  the  nervous  system,  upon  which  natare  has 
impressed  a  law  according  to  which  they  must  perform  their  functions  periodioally. 

"  Each  nervous  system,  therefore,  is  obnoxious  to  its  own  diseases.  But  the 
mode  in  which  the  cerebral  and  spinal  nerves  and  the  nerves  of  the  abdominal 
plexuses  and  ganglia  are  affected  by  disease  is  the  same.  As  in  the  variooa  kinds 
of  convulsions,  epilepsy,  tetanus,  etc.,  there  is  disorder  in  the  voluntary  nerves, 
even  when  no  organic  lesion  can  be  discovered  in  them ;  so  the  nerves  of  the  tho- 
racic and  abdominal  viscera  may  be  affected  without  any  alteration  i>eroeptible  to 
the  senses.  As  the  perverted  action  of  the  cephalic  brain  is  reflected  with  great 
force  upon  the  abdominal  brain,  so,  in  turn,  does  the  latter  react  upon  and  over- 
whelm the  former.  And,  flnally,  as  the  cerebral  system,  when  it  is  stupefied,  as  it 
were,  by  the  violence  of  disease,  destroys  life,  in  like  manner,  I  believe,  an  analo- 
gous effect  takes  place  in  certain  diseases  in  the  solar  plexus. ''f 

*  The  articles  on  Fevers  in  Dr.  Copland's  Medical  Dictionary  are  the  most  elabo- 
rate, learned,  and  philosophical  with  which  I  am  acquainted,  and  correspond  with 
the  other  articles  in  his  gigantic  work,  which  will  ever  stand  a  noble  monument  of 
industry,  energy,  perseverance,  learning,  and  philosophy.  The  following  quotatioes 
will  present  a  bare  outline  of  his  views : — 

"  The  doctrine  that  the  causes  of /ever  first  affect  the  cerebro^incU  nervous  ^fstem 
is  invalidated  by  the  following  considerations :  a.  This  system  either  does  not  send 
nerves  or  it  supplies  but  few  nerves,  and  those  often  indirectly,  to  the  organs 
especially  or  essentially  affected  in  idiopathic  fevers,  as  the  heart,  bloodveasels, 
secreting  viscera,  lungs,  ko.  b.  That  the  chief  avenues  to  this  system  open  to  the 
invasion  of  the  exciting  causes  are  the  organs  of  sense  and  the  cutaneous  surfMe. 


*  Bemarkfl  on  Spinal  Irritation,  hj  M.  Antony,  M.  B.,  Profeisor  of  Obstetriea  In  the  Kedlonl  Cot* 
lege  of  Georgia.  Bonthem  Medical  and  Surgloal  Journal,  toI.  i.  Kos.  9  and  10,  Mareh,  1617,  pp. 
680^587. 

t  ▲  Treatise  on  the  Stractnre,  FnnctloM,  and  Dtaeaeei  of  the  Hnman  Sympathetic  Kerve,  hf  JoIm 
Jred.  LoUteln.    TnuuUted  bj  JoMph  Pancoaat,  M.  P.    Philadelphia,  1831.  pp.  lU,  ISL 
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Of  these,  the  sense  of  smell  is  the  principal.  Althongh  this  sense  is  evidentlj 
Impressed  bj  several  of  these  causes  when  acting  intensely,  and  admitting  that  the 
brain  is  somewhat  aifected  in  consequence,  still  the  effect  produced  in  this  quarter 
seems  inadequate  to  explain  the  chief,  and  far  less  the  whole,  of  the  earlj  pheno- 
mena, c.  In  some  instances  the  intense  operation  of  the  effluvia  generating  fever 
has  produced  its  effects  almost  instantly,  and  even  caused  death  itself  with  equal 
rapiditj,  a  result  which  the  total  annihilation  of  the  cerebral  functions  could  not 
produce,  but  which  would  necessarily  follow  the  interruption  or  suppression  of  the 
influence  transmitted  to  the  heart  and  lungs  by  the  nervous  system  of  organic  life. 
d.  The  generation  of  fever  within  the  body  itself  cannot  be  explained  upon  the 
Buppoaition  that  the  cerebro-spinal  nervous  system  is  primarily  and  solely,  or  even 
chiefly,  concerned  in  the  production  of  the  disease,  but  may  be  readily  solved  by 
means  of  the  nervous  system  of  organic  life,  if  we  take  into  consideration  its  func- 
tions and  structural  relations,  especially  with  the  vascular  system,  the  circulating 
fluids,  and  the  excreting  viscera.  «.  The  early  lesions,  whether  of  function  or  of 
otganization,  characterizing  the  flrst  as  well  as  the  advanced  periods  of  fever,  can- 
not be  accounted  for  by  assigning  the  cerebro-spinal  nervous  system  as  the 
primary  seat  of  the  disease  ;  for,  1st.  As  this  system  cannot  influence  the  action  of 
the  heart  and  the  state  of  the  vessels,  excepting  through  the  medium  of  the 
organic  nervous  system,  and  this  only  to  a  very  limited  extent,  changes  in  it  do 
not  explain  the  alterations  of  vascular  action,  and  still  less  the  vitiation  of  the 
blood.  2d.  As  it  does  not  control  animal  heat,  so  it  cannot  induce  those  remark- 
able extremes  and  morbid  states  of  temperature  distinguishing  the  malady.  3d. 
Ab  it  does  not  supply  nor  materially  influence  secreting  surfaces  and  glands,  so  it 
cannot  give  rise  to  those  early  changes  of  function  which  they  present,  nor  to  those 
lesions  of  structure  which  they  often  subsequently  experience.  4th.  As  it  does  not 
materially  affect  the  actions  of  assimilation  and  nutrition,  so  it  cannot  occasion  the 
remarkable  changes  they  present  in  fevers.  And,  5th.  As  it  does  not  present 
aberrations  of  function,  in  the  slighter  and  simpler  states  of  fever,  equal  in  degree 
to  those  manifested  by  the  viscera,  chiefly  supplied  by  the  nerves  of  organic  life ; 
and  as,  when  such  aberrations  supervene  in  a  remarkable  manner,  they  are  gene- 
rally consequent  upon  those  of  the  organic  nerves  and  vascular  systems,  and  of  the. 
blood  itself,  so  that  the  primary  impression  made  upon  it  must  be  much  less 
energetic  than  is  supposed  by  those  who  support  the  present  doctrine,  although  I 
may  grant  that  it  partakes,  in  some  measure,  or  in  some  forms  of  fever,  of  the 
morbid  impression  especially  and  principally  made  upon  the  nervous  system  of 
organic  life,  and  extended  to  the  organs  which  it  actuates.'' 

"  That  the  efficient  agents  of  fever  act  primarily  and  chiefly  upon  the  organic  or 
ganglionic  nervous  system  is  evident  from  what  has  been  now  adduced,  and  is  farther 
proved  by  the  following  facts  and  inferences  :  a.  The  intimate  connection  of  thia 
system  with  the  organs  of  circulation,  respiration,  assimilation,  and  secretion,  on 
the  one  hand,  and  with  the  cerebro-spinal  nervous  system  on  the  other,  and  the 
influence  exerted  by  it  over  their  functions  in  health,  are  sufficient  to  show  that 
morbid  impressions  made  upon  it  must  necessarily  affect  all  the  organs  and  parts 
with  which  it  is  related.  6.  The  functions  primarily  disordered  in  fever,  and  chiefly 
affected  in  its  course,  are  precisely  those  which  are  especially  subjected  to  the 
influence  of  this  system.  As  we  cannot,  consistently  with  our  knowledge  of  the 
animal  actions  in  health  and  in  disease,  infer  that  a  grave  and  permanent  disorder 
of  any  one  function  can  exist,  unless  either  the  influence  that  actuates  It  is 
impaired,  excited,  or  otherwise  altered,  or  the  structure  of  the  organ,  which  is  the 
instrument  of  the  function,  is  more  or  less  affected ;  we  are  necessarily  led  to 


864  OBSBBVATIONS   ON 

Still  a  fourtTi  theory  may  be  advanced  to  accoant  for  the  changes; 
that  the  poison  or  poisons  acted  primarily  upon  one  or  both  the 
grand  portions  of  the  nervous  systems,  and  the  cerebro-spinal  and 
sympathetic  systems,  singly  or  combined,  in  turn  altered  the  ac- 
tions of  the  organs  and  apparatus,  and  the  secretions  and  excre- 
tions, and  chemical  and  physical  actions  over  which  they  presided. 

We  will  discuss  these  questions  more  fully  hereafter,  when  we 
consider  the  nervous  phenomena. 

Before,  however,  dismissing  the  subject,  we  would  state  that  in 
the  present  state  of  medical  science,  we  cannot  decide  dogmatically 
upon  the  truth  of  these  theories,  because  the  ultimate  facts  are 
wanting. 

What  is  the  poison  or  poisons  which  we  have  assumed  to  exist^ 
and  act  upon  the  organs  and  tissues,  and  solids  and  fluids? 

What  is  the  relation  of  these  substances,  physically,  chemically, 
physiologically  and  pathologically  to  the  cerebro-spinal  and  sym- 
pathetic systems,  to  the  blood-corpuscles  and  elements  of  the  blood, 
organic  and  mineral,  and  to  the  organs,  tissues,  and  secretions  and 
excretions? 

In  other  words,  what  physical,  chemical,  physiological  and  pa- 
thological changes,  are  they  capable  of  producing  in  the  solids  and 
fluids  of  the  human  body,  and  what  effects  would  these  changes 
have  upon  the  development  and  action  of  the  vital  and  nervous 
forces? 

inquire  as  to  which  of  these  sources  the  disorder  is  to  be  imputed.  HaTiiig 
inferred  from  the  nature  and  extent  of  the  disorder,  from  the  causes  in  which  it 
arose,  and  the  suddenness  and  manner  of  its  occurrence,  as  well  as  from  Tarioiis 
other  circumstances,  that  it  does  not  consist  of  lesion  of  structure,  we  are,  there- 
fore, compelled  to  adopt  the  former  alternative,  and,  from  the  kind  of  disorder,  to 
infer  the  manner  in  which  the  influence  actuating  the  organ  is  affected.  Urns, 
observing  that  respiration,  circulation,  secretion,  and  animal  heat  are  primarilj 
and  especially  disordered  at  the  commencement  of  fever,  and  that  various  other 
morbid  phenomena  are  consequently  produced,  and  finding  no  structural  or  local 
change  to  account  for  the  affection,  we  refer  it  to  the  state  of  the  influence  which 
actuates  these  functions.  Anatomical  and  physiological  evidence  concur  in  show- 
ing that  the  nervous  system  of  organic  life  is  chiefly  concerned  in  the  production 
of  those  functions ;  and,  therefore,  it  may  be  inferred  that  this  system  ia  first 
impressed  by  the  causes  of  the  disease. ''* 


*  A  Dictionary  of  Practical  Medicine,  comprising  General  Pathologj,  the  Nature  and  Treatmeat  of 
Diseaees,  Morbid  StmctareB,  and  the  Disordera  eepeciallj  Incident  to  GUmatea,  to  the  Sex,  and  t»  the 
different  Epochs  of  Life,  kc^  by  Jamea  Copland,  M.  D.,  F.  R.  8.,  Ac  Edited  with  addittoas  fey 
Charles  A.  Lee,  A.  M.,  M.  D.,  &e.,  in  three  Tolnmes.  New  Tork,  Harper  k  Broihera,  1856.  YiA.  L, 
article  Fever,  pp.  1064, 1065 ;  also  pp.  1038-1084.  Intermittent  ferer,  pp.  108^1100.  Remittent  fever, 
pp.  1100-1122.  Hectic,  Continued,  Inflammatory,  Bilo-gastric,  Synchold,  Typhoid,  and  TjphuM  hrw% 
pp.  1128-1290.    Arttde  Disease,  pp.  641-68». 
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Until  these  questions  are  definitely  answered,  our  opinions  must 
be  specalative,  and  not  absolute,  and  the  results  of  our  analogical 
reasoning  must  be  expressed  as  hypotheses  and  not  as  laws. 

The  destruction  of  the  colored  corpuscles ;  the  golden  color  of 
the  serum;  the  slate  color  of  the  liver  upon  the  exterior,  and 
bronzed  color  in  the  interior;  the  color  of  the  bile;  the  absence  of 
grape-sugar  from  the  structures  of  the  liver ;  the  slate  color  of  the 
spleen,  and  the  disorganized  state  of  its  tissues,  and  the  inability  of 
its  pulp  to  change  from  the  dark  reddish-brown  to  the  arterial 
color,  gave  decided  evidence  that  this  was  a  case  of  malarial  fever. 

There  were,  however,  other  symptoms  and  other  lesions,  which 
indicated  that  there  was  something  besides  malarial  fever.  The 
cerebral  and  nervous  symptoms;  the  continued  febrile  excitement 
without  intermission ;  the  loose  state  of  the  bowels ;  the  unusual 
action  of  a  small  dose  of  castor  oil ;  the  enlarged  and  congested 
glands  of  Peyer,  and  solitary  glands  of  the  intestines,  indicated 
the  presence  of  typhoid  fever.  The  history  of  the  case  (the  recent 
attack  of  remittent  fever),  and  the  fact  that  the  glands  of  Peyer 
showed  the  marks  of  recent,  only  partially  developed  inflamma- 
tion, and  pathological  changes,  and  not  the  changes  produced  by 
tyj^oid  fever  of  long  standing,  lead  us  to  the  conclusion  that  the 
remittent  fever  preceded,  or  was,  at  leas^  simultaneous  with  the 
appearance  of  the  typhoid  "fever. 

The  blood  in  No.  7  was  abstracted  from  an  Irish  laborer,  who 
had  been  reduced  by  an  attack  of  remittent  fever,  diarrhoea,  and 
salivation,  from  200  pounds  to  100.  At  the  time  of  this  analysis, 
he  was  su£fering  with  foul  ulcers  in  his  mouth,  and  over  the  sur- 
face of  the  body,  especially  upon  the  back ;  and  his  body  had  a 
most  disgusting  nauseous  smell.  C!omplexion  sallow  and  anemic; 
and  forces  completely  worn  out  with  pain  and  loss  of  sleep. 

Blood  coagulated  slowly.  In  the  specific-gravity  bottle,  the 
colored  corpuscles  settled  to  the  bottom,  leaving  above  a  clear 
golden-yellow  clot 

In  a  small,  shallow  porcelain  capsule,  the  superior  central  por- 
tions of  the  clot  appeared  transparent  for  several  lines  in  depth. 
A  portion  of  the  blood  was  set  aside  in  a  glass  vessel.  In  twelve 
hours  the  clot  commenced  to  disintegrate  and  liberate  its  colored 
blood-corpuscles,  and  in  twenty -four  hours  the  blood  gave  forth  a 
putrid  smell,  and  the  serum  was  filled  with  the  liberated  colored 
corpuscles  presenting  the  appearance  of  blood.  A  specimen  of 
blood  drawn  at  the  same  time  from  a  patient  who  had  recovered 
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from  an  attack  of  intermittent  fever  three  weeks  before,  was  placed 
in  the  same  room,  in  a  similar  bottle,  by  the  side  of  this  specimen. 
The  clot,  serum,  and  odor  of  this  remained  unaltered  for  fifty  horns. 

Serum  of  a  golden-yellow  color.  The  colored  blood -corpascles 
were  diminished  nearly  one-half,  and  the  fibrin  was  slightly  in- 
creased. The  golden  color  of  the  serum,  and  the  foul  alcers,  and 
the  readiness  with  which  the  blood  underwent  putrefaction,  all 
pointed  to  alterations  in  the  constituents  of  the  blood  and  nutritive 
fluids.  Stimulants,  tonics,  and  alteratives  produced  but  little  ap- 
parent effect. 

The  patient  continued  dull,  stupid,  anxious,  distressed,  and  feeble, 
nis  body  continued  to  exhale  the  disgusting  stench. 

Four  days  after  bleeding,  his  left  arm  swelled  enormously. 

Eleven  days  after  the  abstraction  of  the  blood,  he  took  a  sudden 
and  remarkable  change  for  the  worse. 

Lay  in  a  stupor,  with  mouth  and  eyes  open,  with  every  tendon 
and  muscle  of  his  body  twitching  and  jumping  violently.  Bespi- 
ration  42,  labored,  thoracic,  spasmodic  like  that  of  a  man  daring  a 
severe  chill.  At  every  inspiration  and  expiration,  emits  a  sound 
like  the  hoarse  bark  of  a  thirsty  and  starved  dog.  The  muscles  of 
the  face  contract  and  relax,  and  contort  in  every  possible  maimer, 
making  the  most  awful  grimaces.  During  these  contortions  of  the 
muscles  of  the  face,  every  expression  of  ridicule,  sarcasm,  joj,  pain, 
agony,  malice,  revenge,  and  hatred,  are  depicted  in  rapid  succes- 
sion. The  jerking  of  the  muscles  appear  to  be  paroxysmal ;  they 
are  very  violent  for  a  few  moments,  and  then  moderate  for  a  few 
moments.  The  patients  in  this  large  hospital  ward,  state  that  they 
were  kept  awake  during  the  whole  night,  by  his  barking  and  shak- 
ing. Pulse  144,  feeble*  It  was  very  difficult  to  count  the  beats  of 
the  pulse,  on  account  of  the  violent  twitchings  of  the  tendons  of 
the  forearm.  Temperature  of  trunk  and  extremities,  several  de- 
grees above  the  normal  standard.  Skin  covered  with  clammy 
sweat,  which  resembles  bloody  serum,  and  stains  his  clothes  and 
bed  just  as  bloody  serum  would  do.  Odor  of  his  body  intolerable. 
Passes  his  feces  and  urine  in  bed.  This  patient  continued  in  this 
condition  for  three  days,  and  finally  died.  Unfortunately,  no  pod- 
mortem  examination  was  performed,  on  account  of  the  earnest  en- 
treaties of  his  superstitious  friends. 

This  second  attack  was,  in  all  probability,  either  a  relapse,  or  a 
fresh  attack  of  malarial  fever. 

This  case  illustrates  in  a  forcible  manner  the  effects  of  the  ma- 
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larial  poison  in  altering  the  constitation  of  the  blood,  and  of  the 
organs  and  tissues,  and  in  causing  aberration  of  the  muscular  and 
Dervous,  and  physical  and  vital  forces. 

The  blood  in  No.  8  was  drawn  from  the  arm  of  a  German  butcher, 
who  had  suffered  for  two  months  with  chill  and  fever,  without  any 
medical  attendance,  and  who  entered  the  hospital  in  a  comatose 
condition,  reduced  in  flesh  from  180  pounds  to  110  pounds,  with 
feeble  forces. 

Complexion  sallow,  anemic ;  nervous  and  muscular  forces  very 
feeble.  Pulse  120,  feeble.  Bespiration  24,  labored.  Tongue  per- 
fectly dry,  and  rough.  Skin  dry  and  rough  over  all  parts  of  the  body. 
Although  revived  and  partially  relieved  by  sinapisms,  stimulants, 
and  sulphate  of  quinia,  the  malarial  poison  had  indaced  such  pro- 
foand  alterations  in  the  blood  and  organs,  that  the  effects  were 
followed  by  the  most  distressing  suffering,  and  finally  death. 

The  blood  drawn  shortly  after  his  entrance  into  the  hospital, 
whilst  he  was  in  this  comatose  condition,  coagulated  rather  slowly. 
In  one  specimen,  the  coagulation  was  remarkably  slow,  and  the 
blood-corpuscles  gravitated  towards  the  bottom  of  the  vessel,  and 
left  above  a  clear,  golden-colored  clot.  The  transparent  portion  of 
the  elot  was  about  one-fourth  of  an  inch  in  thickness.  Serum  of  a 
deep  golden  color,  reaction  alkaline. 

The  fibrin  was  greatly  deficient.  The  deficiency  of  the  fibrin  in 
the  blood  was  further  demonstrated  by  the  fact  that  the  blood 
oozed  from  the  cut-cups  upon  the  temples  for  eighteen  hours,  and 
it  was  finally  necessary  to  check  the  flow  by  cold  affusions. 

The  colored  blood-corpuscles  were  greatly  diminished ;  the  dried 
corpuscles  being  79.484,  and  the  moist  corpuscles  817.748.  The 
fixed  saline  constituents  were  correspondingly  reduced  in  amount. 
The  albumen  was  also  diminished. 

It  is  worthy  of  note  that,  in  the  different  forms  of  malarial  fever, 
the  serum  is  alkaline,  whilst  the  saliva  and  urine  are  intensely 
acid. 

The  following  table  will  illustrate  the  prominent  symptoms : — 
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In  tbis  report  of  tbe  symptoms  of  tbis  patient,  we  have  a  demon- 
stration of  the  powerful  effects  of  the  malarial  poison  when  on- 
checked.  We  see  that  a  few  days  after  bis  entrance  into  tbe  hos- 
pital, a  large  abscess  formed  upon  tbe  side  of  bis  head,  in  the  region 
of  tbe  ear,  and  joint  and  angle  of  tbe  inferior  maxillary  bone. 
Notwithstanding  that  this  abscess  was  lanced,  tbe  pas  formed  an 
entrance  into  tbe  external  meatas  auditorias.  Large  masses  of 
cellular  tissue  and  muaolcB  sloughed  away,  and  the  angle  and  supe- 
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rior  portion  of  the  inferior  maxillary  bone  were  almost  completely 
Rtripped  of  flesh.  The  abscess  compelled  him  to  lie  upon  the 
opposite  side  of  his  body,  and  finally  the  skin  over  the  biceps 
muscle  changed  to  a  black  color,  and  sloughed  off  in  a  single  night, 
leaving  the  red  quivering  muscles  entirely  exposed.  The  biceps 
muscle  sloughed  entirely  off  from  its  lower  attachment 

After  death,  hie  liver  presented  a  color  a  shade  lighter  than  the 
slate  color  of  the  malarial  fever  liver,  and  in  many  parts  it  was 
regaining  its  normal  hue.  Spleen  enlarged ;  surface  covered  with 
effused  coagulable  lymph,  and  bound  to  the  liver  and  diaphragm 
by  bands  of  coagulable  lymph.  A  large  quantity  of  pus  of  a 
greenish^yellow  color  issued  from  the  anterior  border  of  the  spleen. 
Whether  the  abscess  had  opened  and  discharged  this  pus  before 
death,  or  whether  the  abscess  was  accidentally  ruptured  during  the 
opening  of  the  chest  and  abdomen,  I  was  unable  to  determine. 
The  structure  of  the  spleen  felt  firm,  and  very  unlike  the  soft, 
yielding  structure  of  the  spleen  of  the  active  stages  of  malarial 
fever.  When  cut,  many  portions  of  the  spleen  resembled  the  out 
surface  of  a  dark,  bronzed  malarial  liver.  The  pulp  of  these  por- 
tions was  not  soft,  and  did  not  pour  out  like  the  pulp  of  the  spleen 
of  the  active  stages  of  malarial  fever.  The  liver-like  substance  of 
the  spleen  was  found  to  consist,  under  the  microscope,  of  fibrous 
tisbue  and  numerous  colored  corpuscles  and  flakes,  composed  of 
granules  resembling  the  dark-colored  flakes  of  black-vomit.  These 
flakes  were,  without  doubt,  composed  of  altered  colored  corpuscles. 
The  colorless  corpuscles  of  this  portion  of  the  spleen  appeared  to 
be  more  numerous  than  normal.  This  dark  liver-like  substance 
appears  to  be  nothing  more  than  the  pulp  and  effused  blood  of  the 
spleen,  from  which  the  serum  has  in  a  great  measure  been  removed, 
and  in  which  alterations  of  the  blood-corpuscles  have  taken  place, 
and  fibrous  tissue  formed.  After  many  hours'  exposure  to  the 
oxygen  of  the  atmosphere,  the  color  of  this  portion  of  the  spleen 
remained  unchanged. 

.  In  addition  to  the  abscess  opening  upon  the  surface  of  the  spleen 
attached  to  the  liver,  the  substance  of  the  spleen  contained  numerous 
other  abscesses  of  various  sizes  (the  three  largest  were  of  the  size 
of  a  bullet,  and  the  smallest  of  the  size  of  an  English  pea),  filled 
with  thick  greenish-yellow  pus.  Portions  of  the  spleen  especially 
surrounding  the  abscesses,  were  altered  into  a  cheese-like  substance. 
Under  the  microscope,  these  cheese-like  portions  consisted  almost 
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entirely  of  pus  corpuscles  and  large  cells,  containing  granules  aod 
other  smaller  cells,  thus  resembling  cancer-cells;  and  also  black 
masses  composed  of  granules  (probably  altered  colored  corpuscles)^ 
like  those  from  the  denser  portions  of  the  spleen ;  and  also  nume- 
rous oil-globules.  The  bodies  resembling  cancer-cells  were  not 
numerous.  The  pus  issuing  from  the  large  abscess  resembled  ordi- 
nary pus  under  the  microscope,  and  contained  a  few  of  those  pecu- 
liar cancer-like  cells. 

The  bile  presented  a  brownish-yellow  opaque  color  when  seen  in 
mass,  and  a  gamboge-yellow  in  thin  layers.  The  bile  oontaioed 
numerous  irregularly-shaped  yellow  masses  of  various  sizes,  from 
an  English  pea  to  a  grain  of  sand.  These  yellow  masses,  whid 
were  soft  and  readily  crushed  between  the  fingers,  formed  aboat 
two-fifths  of  the  contents  of  the  gall-bladder,  and  were  found,  under 
the  microscope,  to  consist  of  numerous  cells  from  the  mucous  mem- 
brane of  the  gall-bladder,  and  a  yellow  amorphous  matter.  The 
cystic  duct  appeared  to  be  choked  up  with  these  cells  and  this 
yellow  matter. 

The  stomach,  and  small  and  large  intestines  were  greatly  con* 
tracted.  The  mucous  membrane  of  the  stomach  presented  an  ap- 
pearance resembling  that  of  chronic  inflammation.  The  exterior 
of  the  large  and  small  intestines  was  of  a  purplish  color.  Tbe 
mucous  membrane  did  not  appear  to  the  naked  eye  to  be  altered 
in  structure.  The  glands  of  Peyer  were  enlarged  and  distinct; 
some  of  them  were  several  inches  in  length.  They  were  paler  than 
usual,  and  did  not  present  the  appearance  of  active  inflammation. 
The  lymphatics  of  the  mesentery  were  much  enlarged. 

This  case  demonstrates  that  the  action  of  the  malarial  poison  is 
chiefly  through  the  sympathetic  nervous  system,  and  that  its  efiectSi 
even  after  the  direct  action  is  checked,  result  in  a  further  perver- 
sion of  the  blood,  and  organs,  and  tissues.  Whilst  the  cerebro- 
spinal nervous  system  had  recovered  in  a  great  measure  from  the 
effects  of  the  poison,  and  sensation,  and  motion,  and  intelligenoe 
were  restored,  the  pathological  alterations  of  the  spleen  and  alimentr 
ary  canal,  and  of  the  liver  and  blood,  continued. 

Many,  if  not  all,  the  nervous  affections  and  neuralgias  occurring 
after  attacks  of  malarial  fever,  or  after  the  long-continued  action  of 
the  malarial  poison,  in  miasmatical  situations,  are  connected  with 
the  altered  state  of  the  blood,  and  organs,  and  secretions. 

Alterations  of  the  solids,  similar  to  the  one  just  recorded,  have 
been  observed  by  Dr.  Samuel  Jackson,  of  Northumberland,  Pa. 
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The  following  cases  of  gangrsanopHis,  or  gangrenous  erosion  of 
the  cheek,  following  malarial  fever,  are  quoted  from  his  interesting 
article,  published  thirty-two  years  ago,  in  the  American  Medical 
Hecarder: — 

'^Case  1.  Mary,  aged  six  years,  daughter  of  John  Eisely,  of  Sun- 
bary,  was  seized,  in  September,  1822,  with  an  epidemic  remittent 
fever,  which,  in  a  few  days,  and  before  they  obtained  medical  aid, 
bad  resolved  itself  into  the  intermittent  form.  I  was  called  about 
the  tenth  day  of  her  disease,  when  one  side  of  her  face  was  greatly 
swelled,  pale,  and  shining ;  eyelids  of  the  same  side  so  cedematous 
as  to  close  the  eye  entirely;  lips,  and  particularly  the  upper  one, 
tumefied ;  saliva  streaming  from  her  mouth ;  breath  highly  offen- 
sive. 

My  first  impression  was  that  she  was  affected  with  mercury;  but 
they  assured  me,  as  indeed  they  always  did  afterwards,  that  she 
had  taken  no  other  medicine  than  the  common  purging  salts,  which 
they  bad  given  without  medical  advice. 

Upon  opening  the  mouth,  I  found  on  the  inside  of  the  tumefied 
cheek  a  patch  of  gangrene,  about  as  large  as  a  crown  piece,  and 
without  anything  like  a  line  of  separation.  It  exhibited  a  singular 
ash-color,  approaching  to  whiteness ;  but  it  was  plainly  the  sub- 
stance of  the  cheek,  which  was  dead  and  disorganized  to  a  consider- 
able depth.  The  teeth  were  all  fast,  the  gums  sound  and  not  the 
least  sore  on  pressure,  nor  did  her  breath  smell  precisely  like  that 
of  a  salivated  patient.  This  affection  had  begun  two  or  three  days 
before,  and  had  been  steadily  increasing.  The  disease  was  totally 
unknown  to  me ;  but  the  mere  indications  of  cure  were  not  sup- 
posed to  be  at  all  mysterious,  though  I  am  far  from  certain  of 
having  &llen  on  the  most  successful  means  of  fulfilling  them. 

An  epispastic  was  applied  to  the  cheek ;  the  mouth  was  very 
frequently  washed  with  a  succession  of  gargles,  strong  alum-water, 
Hnxham's  tinct,  diluted  muriat.  acid ;  and  bark,  wine,  elixir  vit., 
and  tonic  diet  were  given  as  freely  as  the  patient  could  bear  them. 
The  intermittent  was  checked  at  once,  and  the  patient^s  health 
began  to  improve  before  the  swelling  of  the  cheek  subsided  in  the 
least,  or  any  line  of  separation  could  be  seen.  The  tonic  medicines 
and  diet  were  continued,  and  another  blister  drawn  as  soon  as  the 
first  healed. 

But  the  state  of  the  cheek  meliorated  slowly,  and  I  was  particu- 
larly struck  with  the  obstinacy  of  the  swelling,  and  the  inability  of 
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the  system  to  form  a  line  of  separation.  At  tbe  20th  day  from  the 
time  I  was  called  the  slough  came  away,  leaving  a  healthy  ulcer, 
which  had  nearly  penetrated  the  cheek.  The  teeth  and  gums  were 
not  the  least  affected  at  any  period  of  the  disease. 

Cask  2.  About  the  same  time,  t3«orge  Gaus,  of  Sunbnry,  called 
me  to  visit  his  family,  three  of  whom  were  ill  of  intermittent  fever 
and  dysentery. 

His  daughter,  about  four  or  five  years  old,  had  also  the  cbeek 
disease,  precisely  similar  to  that  of  the  above  child,  unless  that 
there  was  very  little,  if  any  discharge  of  saliva. 

The  father  assured  me  that  she  had  not  taken  one  particle  of 
mercury  in  any  form ;  nor  can  I  possibly  believe  that  either  he  or 
Eisely  deceived  me,  or  that  they  were  deceived  themselves;  nor, 
indeed,  ought  this  cause  of  itself  to  have  excited  any  inqairies  con- 
cerning this  mineral,  since  it  was  not  attended  with  any  flow  of 
saliva ;  and,  moreover,  as  in  the  above  case,  the  teeth  and  gams 
were  in  a  healthy  state.  Her  dysentery  was  cured  with  large  doses 
of  calomel,  jalap,  and  other  purgatives ;  and  at  the  same  time  a 
suflScient  quantity  of  bark  was  given  to  check  the  fever.  During 
this  time,  probably,  not  less  than  a  hundred  and  fifty  grains  of 
calomel  were  given,  notwithstanding  the  state  of  the  cheek. 

For  the  gangrene  she  was  treated  precisely  as  Eisely's  daughter. 
She  soon  recovered  her  health,  but  with  a  frightful  ulcer,  which, 
however,  did  not  quite  penetrate  the  cheek. 

How  the  ulcers  in  these  two  cases  healed  I  know  not,  as  I  wa^ 
soon  taken  with  the  epidemic  myself,  and  confined  for  several 
weeks.  I  went  to  see  these  patients  since  writing  the  above; 
Eisely's  daughter  is  dead;  but  the  other  is  a  blooming  girl,  without 
the  least  deformity.  It  is  not  probable  that  these  sphacelatioos 
could  have  been  arrested  without  medical  aid,  though  it  must  be 
confessed  that  their  character  appeared  to  be  rather  indolent  and 
obstinate,  than  inflammatory  and  phagedenic.  They  gave  me  no 
uneasiness  at  the  time,  but  subsequent  experience  has  convinced 
me  that  had  the  debilitation  of  the  primary  diseases  proceeded  a 
few  days  longer,  the  patients  might  have  been  brought  into  tbe 
utmost  danger. 

Cask  8.  This  occurred  September,  1828,  in  a  child  of  Hannah 
Smith,  of  Northumberland. 

He  was  a  robust  boy  of  three  years  old,  who  had  been  taken 
with  epidemic  remittent  fever,  for  which  he  was  treated  with  vene- 
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BectioD,  cathartics,  antimonials,  cold  water  to  the  head,  and  probably 
with  something  more  that  I  cannot  now  recollect.  He  appeared  to 
be  going  on  well  till  the  tenth  day,  when  he  was  taken  with  an 
incessant  agitation  of  all  his  limbs,  his  brain  and  mind  at  the  same 
time  apparently  quite  unaffected.  An  epispastic  was  applied  to 
each  limb,  and  nauseating  doses  of  tartar  emetic,  conjoined  with 
laudanum,  were  given  every  hour,  with  the  hope  of  obtaining  both 
an  antispasmodic  and  diaphoretic  effect;  the  exact  dose  I  do  not 
recollect. 

This  troublesome  symptom  subsided  in  about  forty-eight  hours^ 
when  the  dreadful  disease  of  which  we  are  treating  was  observed 
in  the  cheek.  Its  prima  fades  is  so  peculiar  that  we  recognized  it 
in  one  moment  as  the  same  disease  we  had  seen  before  in  the  two 
preceding  cases ;  a  swelling  and  hardness  of  one  cheek,  with  the 
tipper  lip  slightly  tumid,  led  us  at  once  to  suspect  the  existence  of 
mischief  within ;  nor  were  we  disappointed.  A  little  cineritious 
spot,  or  rather  tumor,  was  seen  behind  the  opening  of  the  Stenonian 
duct,  without  any  symptom  of  inflammation  near  it,  or  in  any  part 
of  the  mouth.  As  we  were  alive  to  the  operations  of  mercury,  it 
was  not  a  little  gratifying  to  find  the  teeth  and  gums  apparently 
quite  sound,  and  not  the  least  sore  on  pressure ;  and  also  that  the 
saliva  was  not  increased,  nor  the  breath  offensive. 

The  fever  continued,  and  therefore  general  tonics  were  not  admis- 
sible. A  blister  was  drawn  on  the  cheek,  and  the  mouth  washed 
frequently  with  a  strong  solution  of  alum.  At  this  time  the  swell- 
ing was  very  moderate,  and  the  mortification  confined  to  a  point 
But  the  face  swelled  rapidly  on  that  side,  and  the  gangrene  pro- 
ceeded without  giving  any  hopes  of  a  line  of  separation. 

In  two  days,  the  pulse  became  soft  and  slow,  and,  the  fever  being 
now  arrested,  we  forthwith  used  tonic  diet,  bark,  and  elixir  vit., 
with  the  bark  poultice  to  the  face.  The  mouth  was  washed  alter- 
nately with  Huxham's  tincture  and  muriatic  acid,  diluted  with  four 
times  its  weight  of  water,  and  the  sphacelated  part  was  circumscribed 
twice  a  day  with  the  nitrate  of  mercury,  according  to  the  plan  of 
Mr.  Kirkland,  until  it  was  fairly  ascertained  to  be  utterly  useless. 
The  disease  continued  its  deadly  progress  till  the  poor  child  was 
relieved  of  life,  about  the  twenty-fifth  day  of  the  gangrene. 

During  all  this  time,  he  suffered  very  little,  if  any,  pain,  and  he 
had  a  ravenous  appetite  till  the  last  two  or  three  days,  though  much 
poisonous  matter  must  have  been  continually  passing  into  the  sto- 
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mach.  In  fact,  we  were  greatly  surprised  to  find  bim  liring  so 
long,  when  we  consider  the  deleterious  effects  of  mortification  on 
the  general  system;  which,  in  this  case,  we  did  nothing  to  oounter- 
act,  after  we  found  it  impossible  to  preserve  a  tolerable  yisage. 

One  side  of  this  poor  child^s  face  was  literally  destroyed  as  high 
as  the  frontal  sinus ;  the  teeth,  maxillary,  malar,  palate,  nasal,  sod 
orbitar  bones  were  cast  off  or  were  picked  away  by  the  patient 
One  whole  side  of  the  face,  including  the  mouth,  chin,  nose,  and 
one  eye  were  eaten  away — a  horrible  sight,  which  even  to  name  is 
a  revolting  duty.  Yet,  even  in  this  deplorable  state  of  things,  many 
parts  of  the  face  put  on  signs  of  healing,  and,  as  the  patient  had  a 
good  appetite,  we  felt  no  little  alarm  lest  he  might  continue  to  live 
in  this  deplorable  condition. 

This  child  had  taken  some  purges  of  calomel,  jalap,  and  scam- 
mony,  in  composition,  all  which  operated  freely.  The  breath  was 
not  that  of  a  salivated  patient;  there  was  no  flow  of  saliva,  asio 
the  first  case,  nor  did  he  take  any  calomel  which  was  not  combined 
with  the  above  mentioned  active  cathartics. 

We  gave  him  large  doses  of  laudanum,  in  order  that  he  migbt 
sleep  away  in  comfort  the  remainder  of  his  life,  and  that  the  mother 
might  attend  to  the  rest  of  her  family,  all  of  whom  were  sick ;  and 
it  is  a  little  surprising  that,  towards  the  last,  he  would  take  more 
than  half  an  ounce  in  twenty-four  hours,  without  procuring  more 
than  ordinary  sleep. 

Case  4.  In  August,  1825,  we  saw  a  case  exactly  similar  to  this 
in  the  town  of  Milton,  twelve  miles  above  us.  It  was  in  a  boy  foor 
or  five  years  old,  the  son  of  one  Miller,  who  still  resides  in  that 
borough. 

The  patient  had  been  treated  for  bilious  fever,  and  had,  like  the 
little  Smith,  taken  purges  containing  calomel;  and  like  him,  too, 
nearly  the  whole  face  was  eaten  away,  after  the  sphacelation  had 
lasted  several  weeks.  We  believe  that  no  calomel  was  given  which 
had  not  been  combined  with  more  active  cathartics ;  but  we  have 
no  means  of  getting  at  the  exact  history  of  the  case. 

Case  5.  This  was  the  next  that  came  under  my  own  care,  and, 
hanibile  diciu,  it  was  in  my  own  child. 

This  little  girl,  less  than  two  years  old,  was  debilitated  by  a 
variety  of  diseases  in  too  rapid  succession ;  an  attack  of  habitaal 
intermittent,  cynanche  tonsillaris,  measles,  inflammation  of  the 
lungs,  influenza,  and  finally  her  intermittent  again;  all  which  con- 
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fined  her  about  ten  weeks,  and  had  nearly  brought  her  to  the 


When  she  was  in  a  state  of  extreme  weakness,  we  observed  one 
side  of  her  face  a  little  swelled.  I  recognized  the  tumor  at  once, 
and  heard,  with  the  utmost  dismay,  the  little  sufferer  say,  '  Cheek, 
cheek  r  while  at  the  same  time  she  put  her  hand  to  the  affected 
part.  On  opening  her  mouth,  I  found  the  characteristic  gangrene ; 
bat  it  was  not  larger  than  a  dime  piece,  and  was  nearly  circum- 
scribed with  a  healthy  periphery.  Her  catenation  of  maladies  hav- 
ing ended  in  her  old  intermittent,  we  were  ready  to  give  quinine 
and  tonic  diet. 

This  case  was  attended  with  an  odor  of  the  breath  altogether 
peculiar  and  indescribable.  Only  one  dose  of  calomel  had  been 
^ven  as  a  purge,  and  there  was  no  affection  whatever  of  the  teeth 
and  gums,  nor  any  flow  of  saliva." 

Dr.  Samuel  Jackson  gives  other  cases  of  this  remarkable  affec- 
tion, and  proves  that  the  affection  was  not  due  to  the  action  of 
mercury. 

"  That  rule  of  philosophizing,  therefore,  which  refers  the  same 
phenomena  to  the  same  cause,  excludes  calomel  as  a  direct  agent 
in  gangrsanopsis. 

All  the  cases  that  we  have  seen  were  preceded  by  bilious  fever, 
a  disease  that  generally  has  a  tendency  to  spend  its  violence  in 
Bome  particular  part ;  and,  therefore,  if  any  irritation,  and  particu- 
larly one  that  debilitates,  should  attract  and  fix  the  morbific  influ- 
ence, a  mortification  may  be  the  consequence. 

In  one  case  of  this  fever,  we  knew  blisters  to  mortify,  and  in 
several  instances  we  have  known  a  lingering  sphacelation  of  the 
soft  parts  covering  the  lumbar  vertebrae. 

Upon  this  principle,  then,  can  mercury  have  an  indirect  agency 
in  the  gangrasnopsis  ? 

It  is  well  known  that  children  cannot  be  easily  salivated;  but  it 
is  not  reasonable  to  suppose  that  mercury  has,  even  in  them,  its 
specific  tendency  to  the  jaws ;  and,  if  so,  may  it  not  predispose  these 
parts  to  this  fatal  gangrene,  and  create  that  morbific  attraction  that 
brings  upon  them  the  whole  weight  of  general  disease?  Para 
dolens  trahit  is  a  maxim  in  medicine  as  true  as  any  of  the  Newtonian 
Principia,  and  is  of  wonderful  efficacy  in  explaining  the  mysteries 
of  morbid  catenations. 
For  our  own  part,  we  believe  that  mercury  has  no  direct  agency 
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in  gangrsenopsis.  It  may  possibly  irritate  and  predispose  the  part^ 
and  thus  establish  a  catenation  of  morbid  attraction,  and  so  maj 
any  other  local  and  debilitating  irritation.  Upon  this  principle, 
we  have  supposed  that  the  disease  may  arise  from  any  injury  done 
to  the  part,  while  the  system  is  pervaded  by  a  sphacelating  inflo- 
ence,  as  no  doubt  it  is  in  many  cases  of  fever."^ 

The  blood  in  No.  9  was  abstracted  from  a  young  American  s^ 
roan — aged  21  years — with  a  moderately  well* developed  muscular 
system,  who  had  been  exposed  to  the  malarious  influence  in  the 
Savannah  Biver,  when  sleeping  on  the  deck  of  the  ship  in  the 
open  air.  The  ship  was  lying  along  the  low  marshy  shore  bdow 
the  city.  This  patient  was  brought  into  the  hospital  in  a  comatose 
condition,  with  rapid,  feeble  pulse,  and  rapid  respiration,  with  oo 
corresponding  elevation  of  temperature.  This  patient  lay  in  this 
comatose  condition,  passing  his  urine  and  feces  for  several  days, 
until  aroused  by  cut-cups,  sinapisms,  stimulants,  and  sulphate  of 
quinia. 

The  blood  was  obtained,  whilst  he  wad  in  this  condition,  three 
days  after  his  entrance  into  the  hospital,  and  six  days  after  the 
commencment  of  the  attack. 

Blood  coagulated  more  slowly  than  usual. 

Serum  of  a  deep  golden  color.  Nitric  acid  showed  that  this  ool(X 
was  due  to  the  presence  of  bile.    Reaction  of  serum  alkaline. 

The  colored  blood -corpuscles  were  greatly  diminished;  the  dried 
corpuscles  being  85.968,  and  the  moist  S43.872,  in  1000  parts  of 
blood.  The  fixed  saline  constituents  of  the  colored  blood-corpos- 
cles  were  greatly  diminished  in  amount,  whilst  those  of  the  liquor 
sanguinis  were  increased. 

The  fibrin  was  diminished  in  amount. 

The  following  table  will  present  a  condensed  view  of  the  promi- 
nent symptoms: — 

*  "On  the  Gangnenopsis,  or  Gangrenous  Erosion  of  the  Cheek,"  by  Samuel 
Jackson,  M.  D.,  of  Northamberland,  Pa.  American  Medical  Recorder,  1827,  toL 
zii.  pp.  66-96. 
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^ 
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i 
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1 

•  •       •  • 

^- 

e* 
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Oct.  10 

■  • 

Much  better ;  tempentture  of  the  extreml- 

•  • 

■  • 

Deep  oimage  w- 

tlM  eonespoAdi  with  that  of  the  troak. 

Ior;«p.gr.iai«; 
12,ieSgTvpMN 
edlB  MhMn. 
contAinlacsreBi 

acidl2.io«. 

"    10 

4  P.M. 

Appetite  good;  tongue  moist;  eonraleaoent. 
Able  to  walk  about  the  hoepital  groonds ; 

100  10 

60.5  1010 

102^ 

"    17 

•  • 

7614 

67.0'  97.S6. 102.0 

reaction  of  laUra  very  slightly  acid. 

' 

This  case  present^  many  points  of  exceeding  interest,  which  will 
be  fully  noticed  hereafter  under  the  proper  heads.  It  illostrates  in 
a  striking  manner,  the  effects  of  the  malarial  poison  in  prodacing 
profound  alterations  in  the  blood  and  secretions,  and  demonstrates 
that  such  changes  are  attended  by  aberrated  nervous  and  physical 
phenomena. 

Throughout  this  case  there  was  a  want  of  correspondenoe  be- 
tween the  temperature  of  the  trunk  and  extremities.  The  tempe- 
rature of  the  extremities  was  often  several  degrees  below  the  normal 
standard,  whilst  the  temperature  of  the  trunk  was  several  d^rees 
above  the  standard  of  health.  Accompanying  this  loss  of  animal 
heat  in  the  extremities,  and  exaltation  in  the  trunks  there  w» 
rapid,  feeble  pulse,  normal  respiration,  dry,  harsh  skin,  dry  mouth, 
feeble  digestion,  torpid  bowels,  sluggish  intellect  and  feeble  forces. 
These  facts,  taken  in  connection  with  the  analysis  of  the  blood, 
show  that  the  malarial  poison  has  produced  profound  alterations  in 
the  constituents  of  the  blood,  interfered  with  the  formation  of  the 
secretions,  interfered  with  the  chemical  changes  of  the  blood  and 
nutritive  fluids,  interfered  with  the  development  and  correlation  of 
the  physical,  vital,  and  nervous  forces.  The  dry,  harsh  tongue,  the 
scanty  acid  secretions  of  the  mucous  membrane  of  the  mouth,  the 
torpor  of  the  bowels,  the  high  colored  acid  urine,  the  dry,  harsh 
skin,  the  feeble  circulation  in  the  capillaries  of  the  extremities,  the 
elevation  of  the  temperature  of  the  trunk,  the  loss  of  harmony  be- 
tween the  actions  of  the  circulatory  and  respiratory  system,  all 
point  to  profound  disturbances  in  the  domain  over  which  the  sym- 
pathetic system  presides.  The  sluggish  intellect  indicated  derange- 
ment of  the  cerebro-spinal  system.  The  feeble  forces  point  to  de- 
rangements in  both  the  sympathetic  and  cerebro-spinal  systems.  A 
careful  comparison  of  the  symptoms  of  this  patient  with  those  of 
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fatal  cases,  shows  that  this  was  a  case  of  such  great  severity  that 
any  carelessness  or  neglect  would  have  been  attended  by  a  fatal 
'termination. 

Notwithstanding  the  administration  of  the  most  active  tonics, 
and  of  the  most  nutritious  diet,  this  patient  exhibited,  for  a  great 
length  of  time,  the  effects  of  the  bilious  remittent  fever,  in  his  pale, 
Ballow,  anemic  countenance,  pale  lips  and  gums,  and  tottering  gate. 
The  violent  nature  of  the  malarial  fever,  contracted  by  sleeping 
in  the  open  air  in  the  low  marshy  land  bordering  our  fresh  water 
rivers,  is  forcibly  illustrated  by  the  subsequent  history  of  the  crew 
to  which  this  patient  belonged. 

I  was  informed,  upon  reliable  authority,  that  one  week  after 
the  admission  of  this  patient  into  the  hospital,  his  captain  weighed 
anchor  and  sailed  for  New  York.  The  crew  consisted  of  the  men 
-whom  he  had  compelled  to  sleep  on  board  the  vessel  lying  along 
the  low,  marshy  shore.  Several  of  the  crew  were  unwell  at  the 
time  of  sailing.  Before  getting  well  out  to  sea,  the  captain  and  the 
whole  crew  were  taken  sick.  In  a  few  days,  there  was  not  a  man 
with  strength  to  navigate  the  ship.  Fortunately,  a  small  vessel 
perceived  their  signal  of  distress,  and  towed  them  into  Darien. 
Before  reaching  this  port,  the  captain  and  five  out  of  seven  of  the 
crew,  had  died.  There  were  but  two  remaining  of  eight,  and  these 
were  extremely  ill.  The  severity  of  the  disease,  in  this  case,  re- 
sembles the  accounts  of  African  fever. 

We  will  now,  from  these  observations  and  others,  present  a  gene- 
ralized statement  of  the  changes  of  the  blood  in  malarial  fever. 

1.  The  careful  comparison  of  the  table  of  the  changes  of  the  blood  in 
malarial  fever  mth  the  formula  of  the  bloody  established  by  laborious 
investigations^  reveals  the  fact  that  the  colored  blood-corpuscles  are  di- 
minished during  malarial  fever. 

2.  The  careful  comparison  of  these  analyses  with  each  others  reveals 
thefact^  that  the  extent  and  rapidity  of  the  diminution  of  the  colored  cor- 
pusclesj  corresponds  to  the  severity  and  extent  of  the  disease, 

A  short  but  violent  attack  of  congestive  or  of  remittent  fever, 
in  its  severer  forms,  will  accomplish  as  great  a  diminution  of  the 
colored  blood-corpuscles,  as  a  long  attack  of  intermittent  fever,  or 
the  prolonged  action  of  the  malarial  poison. 

These  statements  are  borne  out  in  the  main,  by  the  researches 
of  Andral  and  Gavarret,  upon  the  blood  in  intermittent  fever.  If 
their  analyses  be  compared  with  those  just  recorded,  it  will  be 
seen  that  whilst  the  blood-corpuscles  are  diminished,  the  diminu- 


880 


OBSSBVATIOKS  ON 


tioQ  is  less  than  in  the  blood  of  the  severe  cases  recorded  by  my- 
self. When  we  consider  that  the  climate  was  mnch  more  healthy, 
and  that  the  fevers  examined  by  Andral  and  Gavarret  were  only 
of  the  intermittent  type,  and  in  all  probability,  mnch  lighter  than 
the  intermittents  of  the  marshes,  swamps,  and  low-gronnds,  of  the 
soQthem  States,  which  generate  a  malaria  scarcely  less  deadly  than 
that  of  Afirica,  it  is  evident  that  the  results  of  the  investigations  in 
America  upon  malarial  fever,  agree  with  those  of  Europe. 

The  following  table  presents  the  results  obtained  by  Andral  and 
Gavarret,  from  the  examinations  of  the  blood  of  six  peiBona  sofe- 
ing  with  intermittent  fever : — 


Nnmber  of 

CAM. 

Water  In 
1000  parts 
of  blood. 

Solid 
residue  of 
1000  parU 
of  blood. 

V^MT  B&ooD^knpmcut. 

ribrlA. 

^i_^K^ 

1 

Motet  blood- 

eorposeles  In 

1000  parU  of 

blood. 

Water  In 

moist  blood- 

oorpnsoles  of 

1000  pests  of 

blood. 

Solid  residae 

in  moist 

blood-corpns- 

elee  in  1000 

p*ta  of  blood. 

Send     ' 
residae  €f 
serum  «fi 
1000  puv 

1 

2 
3 

4 

5 

6 
Maxima 
Minima 
Mean 

•  ■■ 

•  •• 

•  •• 

•  ■• 

847.9 
778.1 
811.4 

... 

221.9 
152.1 

188.6 

511.6 
441.6 
438.0 
423.2 
420.0 
275.2 
511.6 
275.2 
417.2 

383.7 
331.2 
828.5 
817.4 
315.0 
206.4 
373.7 
206.4 
309.4 

127.9 
110.4 
108.5 
105.8 
105.0 

68.8 
127.9 

68.8 
104.3 

3.7 
3.5 
3.6 
3.4 
3.3 
3.0 
3.7 
8.0 
3.3 

... 
... 
... 

9i!o  , 

71.6    1 
8O.0 

MM.  Leonard  and  Foley,  of  Algiers,  concluded  firom  their  exami- 
nations of  the  blood  in  intermittent  fever,  that  the  proportion  of 
globules  tends  either  to  remain  stationary  or  to  diminish.^ 

MM.  Becquerel  and  Bodier  have  demonstrated  that  in  that  pecu- 
liar condition  of  the  system  called  marsh  cachexia^  accompanied  by 
a  remarkable  decoloration  of  the  skin,  and  not  unfirequently  bj 
dropsy,  and  produced  by  the  long-continued  influence  of  malaria, 
there  is  the  greatest  decrease  of  both  the  albumen  and  the  globulea 

The  following  table  presents  the  analyses  of  marsh  oacbezis, 
executed  by  MM.  Becquerel  and  Bodier. 


>  Pathological  Cliemistrj  in  its  Application  to  the  Practice  of  Medicine.  TnuM- 
lated  from  the  French  of  MM.  Becquerel  and  Rodier,  by  S.  T.  Speer,  M.  D.  Londis, 
1857,  pp.  172-174. 
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AKALT8I8  OF  1000  PABTS  OP  BlOOD. 


01 

111 


a 


as 


Specific  gravitj 

"Water 

Moist  globales 

Solid  matters  of  moist  globules 
'Water  of  moist  globnles  . 
Solid  matters  of  serum    • 
Fibrin 


1035.40 

869.34 

268.40 

67.10 

201.30 

61.10 

2.36 


22  S  >< 

a 


«rs'3 


I 


HI 


1040.00 
853.75 
407.48 
101.87 
305.61 
41.84 
2.54 


1034.06 

869.71 

269.12 

67.28 

201.84 

59.88 

3.13 


1033.85 

875.67 

224.88 

56.22 

168.66 

63.83 

4.27 


ara'3 


1040.51 

846.31 

338.88 

87.22 

251.66 

62.32 

4.15 


AvALTSIg  OP  1000  PABTS  OP  SbBUX. 


Specific  grayity 
Water      .... 
Albnmen         •        •        . 
Bxtractire  matters  and  salts 


1020.37 

1016.40 

1021.61 

1024.15 

936.40 

953.29 

930.08 

926.75 

55.68 

37.26 

50.20 

60.20 

7.92 

9.45 

13.72 

13.05 

1023.56 

922.98 

63.25 

13.77 


The  iQean  compositiou  of  tha  blood  in  marsh  cachexia  may  be 
represented  thus: — 

Analysis  op  1000  Pabib  ov  Blood  (Mban  Composition  op  ik  iitb  Casbs  op  Mabsh 

Cacbbxia) — 

Specific  gravitj 1036.76 


Water 

Mdst  globnles     . 

Dried  residne  of  globnles 

Water  of  globnles 

SoUd  matters  of  serum 

Fibrin 


962.38 
303.76 

75.94 
227.82 

57.79 
3.39 


Hbab  Ookpobitioh  op  1000  Pabts  op  thb  Ssquic 

Specific  gzayitj 1021.22 

Water 935.10 

Albnmen 53.32 

SztractiTe  matters  and  salts 11.58 

The  following  interesting  remarks,  with  reference  to  the  canse 
of  the  dropsy,  are  made  by  MM.  Becquerel  and  Rodier : — 

''The  dropsy  has  been  attributed  to  the  mechanical  obstacle 
afforded  by  the  enlarged  condition  of  the  spleen^  so  common  in 
\bese  cases.  We  do  not  deny  the  possibility  of  such  a  sequence ; 
but  it  is  certain  that  in  many  instances  we  fail  to  discover  such  an 
amount  of  splenic  enlargement,  as  would  suffice  to  explain  the 
occurrence  of  an  increasing  and  general  anasarca.    In  only  one  of 
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the  preceding  analyses  of  the  blood  in  marsli  cachexia,  did  we  d 
a  marked  degree  of  splenic  enlargement ;  it  was,  however,  ii 
ficient  to  account  for  the  serous  infiltration  present.''* 

We  will  in  the  next  place  compare  the  changes  of  tlie  blood  it 
malarial  fever,  and  in  the  state  of  marsh  cachexia  prodaced  by  tin 
continued  action  of  the  poison,  with  the  changes  of  the  blood  m 
the  different  forms  of  dropsy. 

The  following  tables  present  a  resum^  of  the  valuable  investigir 
tions  of  MM.  Becquerel  and  Bodier : — 

Mechanical  Dropsy. 


■ 

AlTALTSn  OP  1000  PABT8  OP  BlOOD. 

A  female  aged 
65 ;  anasarca, 
dependent  on 
cancer  of  the 
stomach  and 
pancreas. 

A  female  aged 
36 ;  anasarca  of 
the  lower  ex- 
tremities, due 
to  an  abdomi- 
nal tnmor. 

A  female  aged 
S4;  ascites 
and  anasarca, 
doe  to  abdo- 
minal tumors. 

B  *  «  Ss 

Speoifio  gravity 

Water 

Moist  globules  .... 
Solid  matters  of  moist  globules 
Water  of  moist  globules    . 
Solid  matters  of  serum     . 
Fibrin 

1057.01 
802.79 
424.92 
106.23 
318.69 
80.20 
1.78 

1053.45 

810.20 

361.30 

90.30 

270.90 

85.50 

4.00 

1060.75 

828.30 

360.08 

90.02 

270.04 

86.03 

5.55 

1043.56 
842.40 
285.48  i 
71.37  ; 
214.11    1 
81.85 
5.38 

ASALTSIS  € 

^P  1000  PABTB  OP  SkBUX. 

Specific  gravitj 

Water 

Albumen 

Eztraotive  matters  and  salts 

1032.51 

900.00 

73.26 

26.74 

1033.00 

894.53 

82.62 

22.85 

1028.73 

905.83 

76.74 

17.33 

1026.69 
913.68   ; 
70.80 
15.68 

In  the  blood  of  mechanical  dropsy  we  have  a  decrease  of  the 
globules ;  but  the  diminution  is  less  than  that  of  the  severest  forms 
of  malarial  fever,  and  in  marsh  cachexia. 

It  is  worthy  of  note  that  other  causes  than  mechanical  operated 
in  two  of  these  cases.  It  is  probable  that  the  cancers,  and  the 
peculiar  state  of  the  system  favorable  to  the  development  of  can- 
cers, may  have  had  much  to  do  with  the  pathological  changes  of 
the  blood. 

These  cases,  then,  are  not  without  objections ;  nevertheless,  the^ 
objections  only  place  in  a  still  stronger  light  the  profound  altera- 
tions of  the  blood-corpuscles  in  malarial  fever. 


1  Pathological  Chemistry,  p.  172. 
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Acute  Dropsy. 


AhALTSIS  of  1000  FABT8  OF  BloOdJ 


Mean. 


Maxima. 


8i>eoifio  gnYiij 

"Water 

Moist  globules  .... 
I>ried  residue  of  moist  globules 
"Water  of  moist  globules   . 
Solid  matters  of  serum     • 
Fibrin 


1045.84 
830.78 
414.32 
104.58 
309.74 
61.87 
2.77 


1053.30 

539.52 

134.88 

404.64 

65.62 

4.10 


Minima. 


1037.65 

28a40 
70.10 

210.30 

57.24 

1.25 


ASALTSIS  OF  1000  FAItTB  OF  SkBITM. 


Specific  grayity  •  • 
Water  .... 
Albumen  •  •  •  • 
Extractiye  matters  and  salts 


1022.61 

1024.28 

1020.05 

928.47 

•  •• 

•  •• 

58.52 

63.18 

51.12 

13.01 

17.14 

7.74 

ill 


The  globules  are  less  liable  to  decrease  than  in  cachectic  dropsy; 
tbey,  nevertheless,  fell  in  one  case  to  70,  and  in  another  to  72.  In 
three  cases  they  were  above  120  per  1000 ;  in  three  others  between 
100  and  120 ;  and  in  five  cases  between  100  and  110. 

The  fibrin  underwent  a  marked  diminution  in  two  cases  only, 
viz.,  between  1  and  2  per  1000 ;  in  six  cases  it  varied  from  3  to  6, 
while  in  three  others  it  rose  above  8  per  1000. 

The  albumen  of  the  serum  was  always  diminished,  and  in  some 
instances  this  diminution  was  considerable ;  it  ranged  from  60  to 
66  in  four  cases,  and  from  55  to  60  in  six  others,  while  in  one  case 
it  fell  as  low  as  51.02. 

It  is  almost  needless  to  add,  that  the  specific  gravity  of  both  the 
blood  and  serum  was  always  found  to  have  fallen  below  the  standard 
of  health." 


>  The  aboTe  table  is  drawn  np  from  eleren  analyses  of  the  blood ;  nine  of  the 
patients  were  males  and  two  females.  In  all,  the  disease  set  in  rapidly  under  the 
foUowing  circnmstanoes :  In  one  case,  it  followed  a  sndden  suppression  of  the 
catamenia  from  violent  emotion ;  in  a  second,  it  ooonrred  at  the  fifth  month,  of 
pregnancy,  without  any  appreciable  cause;  in  a  third,  it  followed  an  attack  of 
scarlatina ;  in  four  other  cases,  it  followed  prolonged  exposure  to  cold ;  in  another, 
it  resulted  from  sleeping  on  the  ground  in  the  open  air,  during  the  month  of  June ; 
lastly,  in  three  cases,  the  cause  was  inappreciable.  In  two  of  these  latter,  the 
patients  were  suffering  from  a  relapse  of  the  disease.  Of  these  elcTen  patients, 
none  entered  the  hospital  before  the  fourth,  or  after  the  eleyenth,  day  of  the  dis- 
ease. In  six  cases,  dropsy  was  the  only  symptom ;  in  two,  it  was  accompanied  by 
fever;  in  two  others,  there  was  slight  fever;  while  in  another,  there  was  vomiting, 
coupled  with  a  mild  attack  of  Jaundice. 
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From  a  careful  historical  analysis  and  examination  of  these 
Becquerel  and  Bodier  drew  the  conclusion  that  acute  dropsy 
the  result  of  albuminuria  following  congestion  of  the  kidney. 

"Under  the  influence  of  some  cause  or  other,  congestion  of  the 
kidney  is  produced.  The  congestion  is  indicated,  along  with  other 
symptomatic  phenomena,  by  the  escape  of  a  certain  amount  of  albu- 
men with  the  urine ;  this,  ere  long,  diminishes  the  natural  propor- 
tion of  the  albumen  of  the  blood,  and  the  latter  condition  in  ite 
turn  gives  rise  to  a  greater  or  less  degree  of  dropsy.  But  the  con- 
gestion of  the  kidney  is  generally  of  much  shorter  duration  than 
the  modification  of  the  blood,  and  its  consecutive  dropsy;  it  disap* 
pears,  therefore,  long  before  these  latter  phenomena;  and  if  the 
patients  are  not  examined  until  a  certain  time  after  the  onset  of 
the  disease,  they  alone  are  observed,  the  escape  of  albumen  with 
the  urine  having  altogether  ceased." 

Now,  with  reference  to  the  diminution  of  the  blood-corpnscles 
and  albumen  in  malarial  fever,  we  can  state  positively  that  it  is 
not  due  to  the  escape  of  albumen  through  the  kidneys.  I  have 
examined  specimens  of  urine  in  all  the  various  forms  and  stages 
of  malarial  fever  in  many  cases ;  but  never  but  once  detected  albu- 
men in  the  urine,  and  that  was  in  the  case  already  reported  of  a 
seaman  suffering  with  remittent  and  typhoid  fevers  combined. 
We  know  that  albumen  does  appear  in  the  urine  of  typhoid  fever; 
so  this  case  forms  no  exception  to  the  previous  statement. 

The  diminution  of  the  blood-corpuscles  and  albumen  in  malarial 
fever  appear  to  be  due  to  one  or  both  of  two  causes.  Either  the 
organs  destined  to  elaborate  and  prepare  the  blood-corpuscles  and 
albumen  do  not  perform  their  office  with  sufficient  energy  to  replace 
the  constant  destruction,  or  else  the  albumen  and  blood-corpuscles 
are  destroyed  during  the  chemical  changes  of  fever,  and  by  the 
catalytic  action  of  the  malarial  poison. 
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A  careful  ezamiDatioD  and  comparison  of  these  results,  demon- 
strate that  the  destruction  of  the  colored  blood-corpascles  in  the 
severest  fbrms  of  malarial  fever,  and  in  the  dropsical  anemic  con- 
dition called  marsh  cachexia,  produced  b;  the  long-conUnaed  action 
of  the  malarial  poison,  is  greater  than  in  mechanical  and  acute 
dropsies,  and  eqaal  to  destruction  of  these  important  constituents 
of  the  blood  in  cachectic  dropsies,  resulting  from  repeated  losses  of 
blood,  exhausting  discharges  from  the  bowels,  long-continued  expo- 
sure and  privations,  hunger  and  thirst,  and  from  that  peculiar  state 
of  the  system  sometimes  manifested  la  those  sutEeriog  from  cancers. 

These  investigations  establish,  without  the  shadow  of  a  doubt, 
the  fact  that  the  malarial  poison,  or  the  peculiar  train  of  chemical 
changes  which  it  excites,  destroys  the  gland-cells  of  the  blood. 

This  &ct  is  fbrther  sustained  by  the  greater  abundance  of  iron 
in  the  urine  of  malarial  iever  than  in  that  of  health.  This  increase 
of  iron  in  the  urine  corresponds  to  the  deatruotioa  of  the  colored 
blood-corpuscles,  and  the  elimination  of  the  products  resulting  from 
their  physical  and  chemical  changes. 

8.  Our  retearchei  show  that  the  fixed  saline  coruttlvenla  of  the  blood 
corpueclea  are  often  diminished  in  malarial  fever. 

I  B«eqasr«I  &  Bodlor'B  F»tholc«lMl  Cbemlttiy,  pp.  1B7-17B. 


886  OBSEBYATIONS   ON 

Numerous  examinations  of  the  urine  in  different  stages  of  mabh 
rial  fever,  have  convinced  me  that  the  proportion  of  phosphates  are 
increased  after  an  attack  of  malarial  fever.  If  the  urine  excreted 
during  convalescence  be  set  aside  for  a  few  hours,  it  will  rapidlj 
change  from  the  acid  to  the  alkaline  reaction,  and  a  heavy  deposit 
of  prismatic  (most  generally)  and  stellate  crystals  of  triple  phos- 
phate, and  light-yellow  granules,  and  acicular  crystals  of  arate  of 
ammonia,  will  be  thrown  down.  So  abundant  are  the  crystals  of 
the  phosphates  in  the  urine  of  convalescence,  that  if,  after  standing 
until  the  reaction  is  decidedly  alkaline,  it  be  held  in  the  sanshine, 
thousands  of  these  crystals  of  the  triple  phosphate  will  be  seen,  like 
small  spangles  of  silver.  It  is  probable  that  a  portion  of  these 
phosphates,  at  least,  has  been  derived  from  the  dead,  disintegrated, 
chemically  altered,  colored  blood-corpuscles. 

The  bearing  of  these  facts  upon  pathological  and  therapeutical 
science,  is  placed  in  a  clear  light  by  a  consideration  of  the  pheno- 
mena and  offices  of  the  colored  blood-corpuscles. 

The  specific  gravity  of  the  colored  blood-corpuscle  varies  with 
the  quantity  of  hsematin  which  they  contain,  and  with  the  state  <tf 
concentration  or  dilution  of  its  contents.  The  density  of  the  flaid 
contents  will  depend  upon  the  character  and  rapidity  of  the  mutual 
interchanges  of  the  cellular  fluid  of  the  blood-corpusdes  and  the 
surrounding  liquor  sanguinis.  Constant  action  and  reaction  are  k^t 
up  between  these  two  great  elements  of  the  blood.  Each  corpuscle 
is  a  cell,  resembling  in  its  nutrition,  growth,  and  general  stmctnre 
the  active  agents  in  the  formation,  elaboration,  and  separation  of 
all  secretions  and  excretions.  Their  cell-walls  possess  the  property 
of  separating  from  the  surrounding  medium  certain  organic  and 
mineral  compounds.  If  a  blood-corpuscle  be  placed  in  water,  it 
swells  up  and  finally  bursts.  If  it  be  placed  in  a  solution  denser 
than  its  internal  contents,  they  pass  out  more  rapidly  than  the 
exterior  solution  passes  in,  and  the  cell-wall  swells  up.  The  same 
physical  laws  of  endosmose  are  at  work  in  the  animal  economy. 
A  mutual  action  and  reaction  is  incessantly  carried  on  between  the 
interior  contents  of  the  blood-corpuscles  and  the  exterior  liquor 
sanguinis.  Whenever  water  or  liquids  of  low  specific  gravity  are 
introduced  into  the  circulatory  system  they  dilute  the  serum,  and 
immediatelj^  there  is  an  endosmose  of  the  less  dense  fluid  into  the 
denser  contents  of  the  corpuscles.  Whenever  water  is  withheld, 
the  liquor  sanguinis  continually  loses  this  element  by  evaporation 
from  the  surface  of  the  lungs  and  skin,  and  by  the  action  of  the 
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kidneys  becomes  denser  than  the  contents  of  the  corpuscles,  and 
exosmose  takes  place  into  the  surrounding  medium.  The  cell- wall 
modifies  the  physical  and  chemical  properties  of  every  molecule  of 
liquor  sanguinis  that  passes  through  its  structure. 

In  pathological  conditions  the  cell-wall  may  be  altered  in  che- 
mical and  physical  condition.  This  alteration  will  necessarily  be 
attended  by  disturbance  of  the  physical  and  chemical  relations  of 
the  exterior  liquor  sanguinis  to  the  interior  cellular  fluid. 

In  pathological  conditions  (as  we  have  just  demonstrated  in  ma- 
larial fever)  any  one  or  all  the  mineral  and  organic  constituents  of 
the  blood-corpuscles  may  be  altered  physically  and  chemically. 
These  alterations  will  be  attended  by  corresponding  alterations  in 
the  minute  actions  and  reactions  of  the  liquor  sanguinis  and  cellular 
fluid. 

In  pathological  conditions,  any  one  or  all  the  constituents  of  the 
liquor  sanguinis  may  be  altered,  physically  and  chemically,  and 
exist  either  in  deficiency  or  excess ;  or  some  new  constituent  may 
be  introduced. 

These  alterations  may  interfere  with  the  physical  and  chemical 
alterations  of  the  blood-corpuscles;  and  may  even  prevent  the 
development  and  nutrition  of  the  blood-corpuscles;  may  be  attended 
by  a  perversion  of  all  the  chemical  and  physical  actions,  and  final 
death  of  the  blood-corpuscles. 

These  views  are  borne  out  by  the  fact,  that  whilst  in  healthy 
human  blood  the  density  of  the  blood-corpuscles  varies  in  man 
from  1088.5  to  1088.9,  and  in  woman  from  1088.0  to  1088.6,  in 
diseases  the  density  is  not  confined  to  these  limits;  for  in  cholera 
Schmidt  found  that  the  specific  gravity  of  the  blood-corpuscles  was 
increased  to  1102.5,  or  even  to  1102.7;  whilst  in  dysentery  it  was 
diminished  to  1085.5,  in  albuminuria  to  1085.5,  and  in  dropsies  to 
1081.9. 

Any  alteration  in  the  constituents  of  the  blood  corpuscles  must 
alone,  independently  of  any  actual  destruction,  produce  disturbances 
in  the  muscular  and  nervous  systems.  The  truth  of  this  assertion 
is  evident,  when  we  reflect  that  one  of  the  most  important  results 
demonstrated  by  the  researches  which  we  recorded  in  a  former 
chapter,  was  that  the  development  of  the  muscular  and  nervous 
systems  was  always  attended  by  an  increase  of  colored  corpuscles 
in  the  animal  kingdom. 

The  researches  of  C.  Schmidt  have  shown  that  the  fluid  contents 
of  the  blood-corpuscles  contain,  in  addition  to  peculiar  organic 
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matters,  a  preponderance  of  the  phosphates  and  potash  salts ;  whilst 
the  liqaor  sanguinis  contains  the  chloride  of  sodium  in  large  amount, 
with  a  little  chloride  of  potassium  and  phosphate  of  soda. 

In  the  blood-cells  the  fatty  acids  and  globulin  are  combined  both 
with  potash  and  soda ;  whilst  in  the  plasma  the  organic  materials 
are  combined  only  with  soda. 

The  researches  of  Liebig,  confirmed  by  those  of  Schmidt,  hav^ 
shown  that  the  fluid  contained  in  the  tubules  of  muscles  is  like  that 
of  the  blood-corpuscles,  exceedingly  rich  in  the  phosphates  and  pot- 
ash salts.    The  phosphates  also  exist  in  large  amount  in  the  brain. 

These  facts  not  only  show  that  the  blood-corpuscles  may  separate 
and  elaborate  from  the  liquor  sanguinis  those  organic  and  inor- 
ganic compounds  which  constitute  the  most  important  part  of  the 
structures  of  the  muscles  and  brain,  but  they  also  show  that  altera- 
tion or  destruction  of  the  colored  corpuscles  must  be  atteaded  by 
aberrated  muscular  and  nervous  action.  Numerous  physiological 
and  pathological  facts  might  be  brought  forward  to  support  these 
views.  They  not  only  tJirow  light  upon  many  of  the  pktrwmena  ^ 
malarial  fever^  especially  those  connected  vnth  the  circulatory^  muscu&rr, 
respiratory,  and  nervous  systems,  but  they  also  indicate  oertaia  tanpcriant 
principles  of  treatment* 


(a.)  Bloodletting  should  he  avoided,  as  a  generalruk,  inmaJarialfe 

This  principle  applies  to  general,  and  not  local  bloodletting. 

I  have  used  local  bloodletting  (out  cups)  in  scores  of  cases  of 
malarial  fever,  and  always  with  apparent  benefit  Over  the  epi- 
gastrium, it  often  arrests  obstinate  vomiting,  and  over  the  temples 
and  back  of  neck  and  over  the  spine,  it  often  relieves  distressing 
pain. 

Local  differs  from  general  bloodletting  in  two  essential  d^rees. 

First,  the  quantity  of  blood  abstracted  is  much  less,  and  second, 
the  number  of  colored  blood-corpuscles  is  less  in  proportion  to  the 
amount  of  blood  abstracted  in  local,  than  in  general  bloodietting. 
The  colored  blood-corpuscles  rush  along  in  the  centre  of  the  streams^ 
and  in  general  bloodletting  they  are  lost  more  rapidly  than  the 
other  constituents  of  the  blood. 

The  malarial  poison,  whatever  it  be,  destroys  rapidly  the 
colored  blood-corpuscles.  Whatever,  therefore,  diminishes  the 
colored  blood-corpuscles,  acts  in  concert  with  the  malarial  poison. 

The  malarial  poison  reduces  rapidly  the  forces. 
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General  bloodletting  reduces  rapidly  the  forces.  The  two  in  this 
particular,  again  act  in  concert. 

We  would  not  for  one  moment  deny  that  circumstances  may 
arise,  when  bloodletting  would  be  beneficial  in  malarial  fever. 
Wheneyer  it  is  used,  it  should  be  borne  in  mind  that  it  does  not, 
and  cannot  cure  the  disease.  Its  beneficial  action  is  only  tempo'^ 
rary,  and  so  fSeur  from  curing  the  disease,  the  relief  which  it  has  tem- 
pK>rarily  afforded  will  vanish,  if  other  remedies,  especially  the  sul- 
phate of  quinia,  be  not  used,  and  as  a  general  rule,  without  these 
remedies,  the  patient  will  be  in  a  much  worse  oonditioa  than  if  the 
bloodletting  had  not  been  employed. 

In  the  use  of  bloodletting  in  malarial  fever,  we  should  ever  re- 
member that  the  cerebral  symptoms,  the  delirium  and  the  torpor 
of  the  intellectual  faculties,  and  the  congestion  of  the  internal 
organs,  are  not  inflammatory ;  they  are  not  due  to  an  exaltation  of 
the  functions,  or  to  an  irritation  of  the  congested  organs,  but  rather 
to  a  loss  of  power  in  the  circulatory  apparatus,  heart,  arteries,  capil- 
laries, and  veins,  and  to  disturbances  of  the  physical,  chemical, 
and  nervous  fi>rees. 

The  blood  stagnates,  and  aocnmulates  in  the  capillaries  of  im- 
portant organs,  because  the  blood  has  been  altered  by  the  malarial 
poison,  and  the  changes  which  it  induces ;  because  the  relations 
between  the  blood  and  its  containing  vessels,  especially  the  capilla- 
ries, have  been  disturbed;  because  the  regular,  normal  chemical 
changes  necessary  for  the  development  of  the  forces  which  work 
the  machinery,  are  not  generated  with  sufficient  energy,  or  if  gene* 
rated  with  even  increased  energy,  they  are  not  generated  in  the 
right  position  and  in  the  proper  quantities,  and  the  correlation  of 
the  physical,  chemical,  nervous  and  vital  forces  is  thus  deranged; 
because  the  action  of  the  sympathetic  nervous  system  which  accom- 
panies the  bloodvessels,  and  regulates  the  circulation,  and  respira- 
tion, and  secretion,  and  nutrition,  and  excretion,  and  relates  them 
to  each  other  and  to  the  cerebro-spinal  system,  has  been  disturbed 
by  the  direct  and  indirect  action  of  the  poison,  by  the  direct  action 
of  the  poison  upon  the  sympathetic  and  cerebro-spinal  nervous  sys- 
tems, or  by  the  relations  of  the  chemical  changes  induced,  or  the 
products  generated  in  the  constituents  of  the  blood,  by  the  malarial 
poison,  to  the  sympathetic  and  cerebro-spinal  nervous  systems. 

We  will  ilustrate  these  principles  of  treatment  by  a  single  case 
of  congestive  fever,  selected  from  a  multitude,  every  one  substan- 
tiating these  statements. 
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Case  lUuBtrating  the  Effects  of  Bhodktting  in  Malarial  Fever. — 
German,  aged  27;  height  5  feet  9  inches;  weight  160  pounds; 
brown  hair,  blue  eyes,  florid  complexion;  thick-set,  stoat  and  mus- 
cular ;  thick,  short  neck ;  person  filthy ;  habits  intemperate. 

Last  winter  and  spring  he  was  in  the  hospital  with  a  large  ulcer 
nipon  the  leg.  Has  been  working  for  three  weeks  in  a  mala- 
rious locality,  near  Loyer's  Lane,  on  Thunderbolt  road.  Has  been 
much  exposed  to  the  hot  sun  and  cold  night  air. 

August  21st,  1  o'clock  P.  M.,  1857.  Entered  the  Sayannah  Hos- 
pital yesterday  afternoon,  at  4  o'clock  P.  M.  The  nurse  states  that 
during  the  night  he  appeared  to  be  out  of  his  head,  and  would 
frequently  start  out  of  bed  with  a  loud  shout.  Complained  bitterly 
of  his  head.  Had  two  convulsions  during  the  night,  one  at  12 
P.  M.,  and  the  other  at  2  A.  M. 

Now,  1  o'clock  P.  M.,  this  patient  appears  to  be  suffering  intense 
agony  in  his  head,  and  has  a  hot  fever.  Both  hands  are  clasped 
around  his  head,  and  he  tosses  violently  about  in  his  bed.  Svery 
breath  is  accompanied  with  a  deep  groan,  and  an  exclamation  about 
the  pain  in  his  head.    He  is  unable  to  give  a  coherent  answer. 

Applied  immediately  four  cut-cups  to  his  head  (two  to  back  of 
neck,  and  two  to  temples) ;  also  a  large  mustard  plaster  over  his 
epigastrium,  and  one  to  each  leg.  Abstracted  f^xviij  of  blood  in 
the  standing  posture,  until  he  fell  back  upon  the  bed,  completely 
exhausted. 

The  loss  of  blood  was  attended  with  almost  immediate  relief  of 
the  pain  in  his  head.  The  burning  heat  of  the  head  and  skin  was 
almost  immediately  diminished,  and  the  dry  and  parched  skin  was 
soon  covered  with  perspiration. 

The  pulse  and  respiration  were  diminished  in  frequency. 

Bespiration,  89 ;  pulse,  92.  Temperature  of  atmosphere,  80^  F.; 
temp,  of  hand,  89 ;  temp,  under  tongue,  97. 

The  temperature  under  the  tongue  is  8^,  and  the  temperature  of 
the  extremities  is  9^  below  the  normal  standard.  The  temperature 
was  not  ascertained  by  the  thermometer  before  the  abstraction 
of  blood,  owing  to  the  great  suffering  and  restlessness  of  the 
patient,  but  judging  by  the  sense  of  touch,  it  is  evident  that  the 
temperature  has  diminished  rapidly  since  the  abstraction  of  blood. 
The  wild  and  restless  glances  of  his  eye,  and  the  violent  tossing  of 
his  body,  have  ceased,  the  pain  in  his  head  has  almost  entirely  dis- 
appeared, his  intellect  is  calm,  and  he  converses  rationally.  Tongue 
thickly  coated  with  yellow  and  black  fur,  tip  and  edges  clean  and  of 


MALARIAL   FEYBB.  891 

a  scarlet  color.  Preyioua  to  the  bleeding,  the  tongue  was  dry,  rough, 
and  where  the  fur  was  absent,  glazed;  now  it  is  more  moist,  but 
still  much  dryer  than  normal. 

He  is  now  able  to  give  an  account  of  his  case,  and  states  that  the 
fever  came  on  three  days  ago,  with  a  chill,  and  pain  in  the  head  ; 
and  that  it  has  continued  unabated,  up  to  the  present  time.    Says  • 
that  he  took  blue  pills  and  oil  yesterday  morning,  before  entering 
the  hospital,  which  operated  freely.    Complains  of  great  thirst. 

B. — Citrate  of  potassa  Sj;  bicarbonate  of  potassa  5j;  water 
fSxxviij.    Sig. — Drink  ad  libitum. 

22d,  12  o'clock  M.  Head  is  well.  Has  not  complained  of  his 
head  since  the  abstraction  of  blood.  Superior  portion  of  tongue 
coated  with  thick,  dry,  yellow  fur,  inclining  to  black  in  the  centre. 
Tip  of  tongue  clean,  bright  red,  dry  and  glazed.  Complains  of  an 
unquenchable  thirst.    Lies  quietly. 

Eespiration  52,  hurried,  labored,  thoracic,  striking  the  attention 
of  the  most  casual  observer. 

Pulse,  112 ;  respiration,  62.  Temperature  of  atmosphere,  81°  F.; 
temp,  of  hand,  09 ;  temp,  under  tongue,  104. 

Skin  of  trunk  feels  hot  to  the  hand.  Epigastrium  very  tender 
under  pressure. 

B. — Blister  six  inches  by  six  inches  over  epigastric  region. 
B. — Calomel  gr.  v;  rhubarb  gr.  viij.  Mix.  Gruel  and  flaxseed 
tea. 

23d,  12  o'clock  M.  Says  that  his  head  is  much  better,  and  he 
feels  perfectly  well. 

Blister  has  drawn ;  serum  from  the  blistered  surface  of  a  golden 
color.  Medicine  operated  four  times;  evacuations  small.  The 
tongue  presents  the  same  appearance.  Tenderness  of  epigastrium 
greatly  diminished. 

Pulse,  72;  respiration  84,  thoracic,  labored.  Temperature  of 
atmosphere,  78°  F.;  temp,  of  hand,  89 ;  temp,  under  tongue,  96  to 
96.5 ;  skin  feels  cool. 

The  temperature  under  the  tongue  is  8^,  and  the  temperature  of 
the  hand  8^  below  the  normal  standard.  There  is  great  want  of 
co-ordination  between  the  circulation,  respiration,  and  chemical 
changes.  B. — Calomel  gr.  xij;  James'  powder  (pulvis  antimonii 
compositus)  gr.  xxij.  Mix  and  divide  into  six  powders,  and  ad- 
minister one  powder  every  three  hours,  in  a  tablespoonful  of  snake- 
root  tea.  Sponge  skin  with  salt  dissolved  in  dilute  alcohol.  Diet, 
gruel  and  gum- water. 
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24tli,  9(  o'clock  A.  M.  Tbe  narae  states  that  lie  baa  been  resfe- 
less  daring  the  night,  and  apparently  out  of  his  head.  Several 
times  he  sprang  out  of  the  bed  with  a  loud  shout.  At  one 
time  he  insisted  that  he  was  perfectly  well,  and  affirmed  that  he 
was  going  down  to  the  hotel  to  get  a  cup  of  cofifee,  some  boiled 
eggs,  and  a  good  drink  of  brandy.  Now,  his  respiration  is  spas- 
modic, 40  to  the  minute.  Pulse  cannot  be  felt.  Hare  admintsteied 
brandy,  but  be  is  unable  to  swallow,  or  to  articulate.  He  died  Shoea 
minutes  after  this  observation.  His  death  struggles  were  severe 
and  distressing.  Beep  and  violent  inspirations  Mid  expirations; 
mouth  filled  with  froth  which  was  scattered  in  every  direction,  with 
the  violent  expirations. 

The  examination  of  the  body  fbur  hours  after  death,  demon* 
strated,  that  whilst  the  blood  was  congested,  stagnated  in  the  oapilr 
laries  and  veins  of  the  brain,  and  lower  dependent  portions  of  ^ 
lungs  and  skin,  and  organs,  and  muscles  generally,  and  cC  the  in- 
testines, there  were  no  marks  of  inflammation. 

The  slate-colored  liver ;  the  dark  greenish-brown  bile ;  the  ab- 
sence of  grape  sugar,  and  the  presence  of  animal  starch  in  the  liver; 
the  slate-colored,  enlarged,  engorged,  softened,  spleen;  demonstrated 
that  this  was  a  case  of  malarial  fever;  the  rapid,  feeble  pulse;  n^id, 
labored  respiration ;  and  depressed  temperature  of  the  trunk  and 
extremities,  marked  this  case,  as  belonging  to  that  type  of  malarial 
fever  called  congestive  fever. 

After  the  abstraction  of  blood,  there  was  no  correspondence  be- 
tween the  circulation,  respiration,  and  chemical  changes.  B^ne 
the  abstraction  of  blood,  there  was  a  rapid  pulse ;  rapid,  fall,  tho- 
racic, labored  respiration,  and  dry,  hot  skin,  and  dry,  red  tongue, 
accompanied  by  violent  pain  in  the  head.  After  the  abstraction 
of  blood,  and  tbe  application  of  mustards,  there  was  a  slight  redac- 
tion of  the  temperature  of  the  trunk  and  extremities ;  the  tempera- 
ture of  the  extremities  was  reduced  9^  below  that  of  health ;  the 
pain  in  the  head  vanished ;  the  tongue  became  a  little  more  moist, 
but  none  the  less  red. 

To  a  casual  observer,  the  disease  would  appear,  in  a  great  mea- 
sure, to  have  been  conquered  by  the  abstraction  of  blood ;  the 
symptoms,  however,  were  only  moderated.  The  congested  blood- 
vessels of  the  brain  were  relieved,  and  the  pain  arising  from  the 
chemical  changes,  and  stagnation,  and  engorgement  of  the  altered 
blood  in  the  bloodvessels  and  capillaries  of  this  delicate  organ,  was 
correspondingly  diminished.    The  temperature  of  the  trunk  rose 
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5^  above  the  normal  standard,  on  the  next  day,  whilst  that  of  the 
extremities  just  reached  the  normal  standard.  This  increase  was 
attended  by  a  far  greater  acceleration  of  the  respiration  and  circu- 
lation than  was  necessary  in  health,  to  produce  this  increased 
ohemical  ehange.  We  shall  show,  in  k  subsequent  chapter,  that  if 
the  functions  of  the  organs  and  apparatus  be  properly  performed, 
a  full,  rapid  and  yigoroas  circulation  and  respiration,  must  be 
attended  by  the  rapid  absorption  atid  distribution  of  oxygen,  and 
oorresponding  rapid  chemical  changes. 

In  this  case  we  had  the  rapid  circulation  and  respiration,  but  a 
deficiency  of  corresponding  chemical  change,  and  hence  conclude 
that  the  malarial  poison  has  acted,  either  by  inducing  directly  such 
changes  in  the  blood  as  to  prevent  its  absorption  of  oxygen,  or  to 
prevent  the  rapid  action  of  the  oxygen  absorbed,  or  by  interfering 
with  the  metamorphoses  of  the  solids  and  fluids  of  the  organs,  and 
tissues,  and  nutritive  fluids,  or  by  a  direct  aetion  upon  the  struc- 
tures or  nerves  of  the  heart,  thus  deranging  the  circulation  of  the 
blood,  and  through  it  all  the  chemical  changes  of  nutritiooi,  secre- 
tion, excretion,  and  the  development  of  the  forces,  or  by  a  direct 
action  upon  the  nervous  centres  of  the  sympathetic  nervous  system, 
which  preside  over  and  relate  to  the  oireulation  and  respiration,  and 
through  them  the  chemical  changes  in  the  lungs,  and  heart,  and 
bloodvessels,  and  capillaries,  and  CHrgans^  and  tissues^  and  cerebro-' 
spinal  nervous  system. 

The  rapid  but  feeble  aetion  of  the  heart ;  the  rapid  but  feeble 
pulse ;  the  depressed  temperature  of  the  trunk  and  extremities ; 
the  dry  red  ton^e ;  the  acid,  light-colored  urine ;  the  feeble  gene- 
ral and  capillary  circulation  gradually  overcome  by  the  action  of 
gravity;  the  gradual  settling  of  the  Uood  previous  to  death  in  the 
bloodvessels  of  the  most  dependent  parts  of  all  the  organs  and 
tissnes;  the  alterations  of  the  blood-coi^pusdes  of  the  liver  and 
spleen;  the  alterations  in  the  color  and  constitution  of  the  bile; 
the  destruction  of  the  special  ferment  in  the  blood  which  converts 
the  animal  starch  into  grape-sugar;  demonstrated  that  the  ndalarial 
poison  had  acted  chiefly  upon  the  sympathetic  nervous  system,  and 
produced  profound  alterations  in  the  structure  of  the  nutritive 
fluids,  and  correspondingly  interfered  with  the  chemical  changes, 
the  development  of  the  forces,  and  the  formation  of  l^e  secrettons 
and  excretions. 

The  theory  then  suggested,  and  most  strongly  supported  by  the 
case,  is^  that  the  mdarial  poison  acted  primarily  and  simnltftn^omly 
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upon  the  blood,  and  spleen,  and  liver,  and  sympathetic  nerroas 
system,  and  secondarily  upon  the  cerebro-spinal  nervous  system. 
We  shall  show  presently  that  the  blood  in  fevers  is  altered  before 
the  manifestation  of  aberrated  cerebro-spinal  nervous  action.  Tbe 
same  thing  may  be  established  with  reference  to  the  organs.  We 
shall  also  show  that  the  symptoms  and  aberrated  phenooieDa  mani- 
fested by  the  sympathetic  nervous  system  precede  those  of  the 
cerebro-spinal  system.  Nevertheless,  in  the  present  state  of  mediod 
science ;  whilst  we  are  ignorant  of  the  chemical  and  physical  pro- 
perties and  relations  of  the  malarial  poison ;  whilst  we  are  unable 
to  observe  the  first  aberrations  of  sympathetic  and  cerebro-spinal 
nervous  phenomena,  manifested  either  in  an  excess  or  deficiency 
of  secretion,  and  nutrition,  and  chemical  change,  or  in  a  disturb- 
ance of  the  mutual  relations  of  the  two  systems  to  each  other,  and 
to  the  respiration  and  circulation,  and  to  the  organs  and  tissues; 
the  interests  and  extent  of  science  forbid  the  dogmatic  location  of 
the  origin  of  malarial  fever  in  one  system  of  nerves  or  the  other, 
or  in  both,  exclusive  of  the  blood,  or  in  the  blood  and  organs 
exclusive  of  the  two  nervous  systems. 

The  treatment  of  this  case  was  radically  defective.  The  blood- 
letting was  proper  as  a  means  of  relieving  the  brain,  but  not  as  a 
remedy  applied  alone,  to  combat  the  action  of  the  malarial  poiscML 
The  bloodletting  relieved  the  brain,  but  the  poison  went  on  acting 
altering  the  chemical  relations  of  the  elements  of  the  blood,  and 
liver,  and  spleen,  more  rapidly  than  ever.  Here  we  have  tbe  cere- 
bro-spinal  difficulty  apparently  relieved ;  whilst  the  war  is  raging 
in  the  domain  over  which  the  sympathetic  system  is  said  especially 
to  preside.  There  was  a  calm,  but  it  was  the  calm  of  conqnest; 
the  calm  of  exhausted  nature.  The  mighty  foe  carried  forward 
the  work  of  destruction  without  noise  or  confusion,  because  all 
opposition  was  levelled,  all  resistance  subdued.  This  state  of  things 
demanded  prompt  and  vigorous  action  on  the  part  of  the  physician. 
Those  remedies  should  have  been  administered  which  would  have 
aroused  the  capillary  circulation;  aroused  the  sympathetic  and 
cerebro-spinal  nervous  systems,  and  accelerated  the  absorption,  and 
distribution,  and  action  of  oxygen,  and  the  chemical  changes  of  the 
nutritive  fluids,  and  organs,  and  tissues,  which  are  the  sources  of 
all  the  forces  which  work  the  machinery,  and  without  which  we 
can  have  the  manifestation  of  no  vital  phenomena.  Brandy,  Sul- 
phate of  Quinia  in  large  doses,  and  Carbonate  of  Ammonia,  should 
have  been  promptly  and  freely  administered,  and  sinapisms  applied. 
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(b.)  Active  and  excessive  purgation  lAould  be  avoided  in  malarial 
fever. 

We  should  avoid  excessive  purgation  in  malarial  fever,  for  the 
same  reasons  that  general  and  excessive  bloodletting  should  be 
avoided. 

In  malarial  fever  the  blood-corpuscles  are  altered  and  destroyed 
to  a  great  extent,  and  the  fibrin  and  albumen  are  in  a  measure 
altered  in  quality  and  quantity.  These  alterations  are  attended  by 
aberration  and  exhaustion  of  the  forces,  and  although  the  alteration 
and  destruction  of  the  constituents  of  the  blood  may  appear  small, 
still  they  are  sufficient  to  produce  serious  alterations  in  the  secre* 
tions,  and  excretions,  and  serious  disturbances  in  the  forces.  It  is 
an  established  fact  that  excessive  purgation  exhausts  the  forces  and 
diminishes  the  volume  of  blood.  Excessive  purgation,  then,  acts 
in  concert  with  the  malarial  poison. 

Judiciously  used,  purgatives  are  of  essential  service  in  all  those 
cases  of  malarial  fever  where  there  is  a  dry  hot  skin,  dry  red 
tongue,  moderately  accelerated  full  bounding  pulse,  and  moderately 
accelerated  respiration,  and  high  temperature  in  the  trunk  and  in 
the  extremities.  In  such  cases  our  plan  has  been  to  administer  to 
an  adult  from  eight  to  ten  grains  of  calomel  in  combination  with 
seven  grains  of  sulphate  of  quinia,  and  follow  with  castor  oil  in  four 
hours,  and  commence  with  five  grains  of  sulphate  of  quinia  as  soon 
as  the  purgative  has  operated  once  or  twice  freely,  and  continue  five 
grains  every  three  hours  up  to  twenty-five  or  forty  grains,  according 
to  the  symptoms  of  the  case.  I  have  in  scores  of  cases  seen  the 
hot  dry  skin  become  relaxed  and  moist,  and  the  dry  harsh  tongue 
become  soft  and  moist,  and  the  restlessness  and  pain  in  the  head 
vanish,  under  the  action  of  the  calomel  and  sulphate  of  quinia.  T 
have  in  scores  of  cases  seen  the  most  obstinate  paroxysms  yield 
without  any  return  to  the  vigorous  administration  of  the  sulphate 
of  quinia  after  the  bowels  have  been  opened,  the  skin  relaxed,  the 
secretions  of  the  mouth  and  liver  promoted,  and  the  portal  systeHfi 
unloaded. 

On  the  other  hand,  I  have  seen  simple  cases  of  remittent  fever, 
converted  into  the  congestive  type,  by  the  injudicious  administra- 
tion of  purgatives,  and  the  neglect  of  sulphate  of  quinia,  stimu- 
lants and  sinapisms.  The  efficacy  of  this  mode  of  treatment,  as 
well  as  the  true  indications  and  methods  for  the  employment  of 
purgatives,  will  be  fully  discussed  and  illustrated  by  cases  in  a 
subsequent  chapter. 
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(c.)  SuppoPt  the  strength,  during  the  severe  attacks  of  malarial  fsvtr, 
with  nutritious  diet  and  stimulants. 

If  the  action  of  the  .malarial  poison  be  depressing  and  not  m- 
flammatory ;  if  the  action  of  the  malarial  poison  be  destractiTe  and 
not  exciting,  then  nutritious  diet  and  stimulants  are  indicated. 

I  have  administered  milk  punch,  wine  whej,  beef  soap^  muttoa 
soup,  and  soft-boiled  eggs,  with  positire  benefit  in  all  the  forms  of 
malarial  fcTor.  The  advantage  of  this  mode  of  treatment  is  espe- 
eiallj  evident  in  congestive  fever,  and  in  the  severer  forms  of 
remittent  fever,  and  in  eonvaleseence  from  all  the  yarions  forms  of 
malarial  fever. 

The  nutritious  diet  supplies  the  elements  of  the  blood  whick 
have  been  destroyed,  and  the  stimulants  arouse  the  nervoos  sys- 
tems, and  through  them  excite  the  action  of  the  circulatory  and 
respiratory  systems,  and  promote  the  introduction  and  distriba- 
tion  of  the  elements  of  nutrition  and  secretion,  and  of  the  chemical 
changes  by  which  the  forces  are  generated,  and  also  preserre  the 
elements  of  the  blood  and  tissues  from  too  rapid  chemical  change, 
by  taking  their  places  and  themselves  undergoing  those  chemicsl 
ehanges  which  are  necessary  for  the  development  of  the  phyakal 
forces  which  works  the  machinery. 

We  should  never  be  deterred  by  the  cerebral  symptoms  in  ma- 
larial  fever  from  the  use  of  stimulants.  They  are  due  to  the  stag 
nation  and  congestion  of  the  altered  blood  in  the  capillaries  of  tlw 
brain,  as  much,  if  not  far  more  than  to  the  direct  action  of  the 
malarial  poison.  Hence,  whateyer  will  quicken  the  ciroulatioii  and 
remove  this^  congestion  and  stagnation  will  promote  the  nontial 
action  of  the  brain  and  nervous  system^  Under  the  action  of 
stimulants  and  sulphate  of  quinia,  I  have  seen  the  delirious  suligact) 
with  parched  skin,  tongue,  and  lips,  become  quiet  and  ratiooai, 
with  relaxed  moist  skin  and  mucous  membrane.  The  efficacy  of 
this  mode  of  treatment  will  be  illustrated  mote  fuUy  hereafter. 

(d.)  Administer  the  salts  which  are  deficient  in  the  cohrecf  hhod<Of* 
fnsclesy  as  soon  as  the  destruction  of  the  colored  blood-corpuseleB  has  been 
errrestedj  and  the  malarial  poison  removed  or  diminished* 

I  have  derived  great  benefit  from  the  administration  of  tbe  Phos- 
phates of  Iron,  Lime,  Soda^  and  Potassa,  in  the  stage  of  oonvalesoeace 
from  malarial  £iyer. 
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(e.)  If  after  ike  active  stages  of  malarial  fever  the  digeaiive  functions 
ure  enfed>Jedy  pepsin  should  be  administered. 

Gases  of  neglected  or  badly  treated  malarial  fever  frequently 
ran  into  what  is  oommonly  called  the  typhoid  state,  in  which  the 
digestion  is  enfeebled  and  perverted,  the  liver  deranged,  the  spleen 
disorganized  and  in  many  cases  degenerated,  the  blood-corpuscles 
diminished  and  altered,  land  the  whole  constitution  of  the  blood 
profoundly  altered.  In  these  cases  we  have  employed  pepsin  with 
benefit  If  the  gastric  juice  does  not  perform  its  offices,  the  active 
^nd  essential  principle  of  the  gastric  juice  should  be  supplied.  If 
pepsin  and  an  acid  be  supplied,  digestion  will  take  place  in  a  weak, 
diseased  stomach  as  well  as  in  the  healthy  stomach.  The  truth  of 
this  assertion  has  been  established  by  the  experiments  of  Dr.  L. 
Corvisart,^  of  Paris,  to  whom  the  profession  is  indebted  for  the  in- 
troduction of  pepsin  into  the  practice  of  medicine.  Andral,  Longet,' 
Billiet,  Barthez,'  GrisoUe,  H^rard,  Yogel,  Schiff,  Josi,  Lecointe,^  Bal- 
lard,* Bertholet,*  Cahagnet,^  Parise,"  Huet,»  Chambers,"  Nelson,^^ 
and  others,"  have  testified  to  the  efficacy  and  value  of  pepsin  in 
various  diseases. 

I  «  D jspepeie  et  Consomption — Usage  de  la  Pepfline."  Bj  Dr.  L.  Corrisart.  Paris, 
1854.  "Recherolies  ajant  pour  but,  d'administrer  aux  Malades  que  ne  dig^rent 
point  des  Aliments  tears  digMs  par  le  Boo  Qastriqne  des  Animanz;*'  Comptes 
Bendnsy  Aug.  16, 1852— Sept.  6, 1852.  <' Etudes  snr  les  Aliments  et  Nutriments— 
NoaYelle  Ift^thode  poor  le  Traitement  des  Malades  dont  PEstomac  ne  dig^  point;'' 
L'Union  M^dicale,  1854,  p.  17. 

*  In  t^boid  fever.    BnUetin  06n.  de  Th^rap.,  torn,  zlyii.  p.  320. 

*  "  Snr  TApepsie  (tm  absence  de  digestion)  cbes  les  Bnfkns,  et  sor  le  Traitement 
de  oette  Maladie  par  la  Pepeine ;"  L'Union  M6dicale,  Jan.  12, 1856. 

*  "  Observation  d'on  Gas  de  Ck>nsomption  nltime,  traitte  par  la  Pondre  Nutri- 
mentive ;"  Bulletin  Gf^n.  de  Th6rap.,  tom.  zlix.  p.  268. 

*  Artifloial  Digestion  as  a  Remedy  In  Dyspepsia,  AjMpsia,  and  their  Results.  By 
Bdward  BaUard,  M.  D.  London,  1857.  This  yaluable  work  contains  the  method 
of  preparing  pepsin,  and  also  reports  of  numerous  oases  of  disordered  digestion 
snccessfullj  treated  with  pepsin  by  Dr.  Ballard  and  other  praotitioners  of  medicine. 

*  In  dyspepsia  of  a  year's  duration. 

'  In  dyspepsia  and  vomiting  of  several  years'  duration. 

*  In  dyspepsia  of  early  pregnancy, 

*  Qastralgia  of  several  years'  duration. 

**  "Practical  Lectures  on  the  Management  of  Digestion  in  Disease,"  by  T.  K. 
Chambers,  M.  D. ;  London  Lancet,  Aug.  1857,  p.  101,  Sept.  1857,  p.  180,  Am.  ed. 

"  *'  On  Mellitic  Diabetes,  in  reference  to  its  Treatment  by  Rennet  or  Liquor  Pepti- 
cua  Pr«p.,"  by  David  Nelson,  M.  D. ;  London  Lancet,  Aug.  1857,  p.  118,  Am.  ed. 

'^  "  Rennet  in  Diabetes  Mellitus,"  by  Dr.  James  Gray;  Glasgow  Medical  Journal, 
Oct.  1856.  See  also  American  Journal  of  the  Medical  Sciences,  Jan.  1857,  p.  25. 
**Case  of  Diabetes  Mellitus,  treated  by  Joseph  Jones,  M.  D. ;"  Southern  Medical 
and  Surgical  Journal,  May,  1858* 
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When  pepsin  can  be  obtained  pure  from  the  apotbecaries,  or 
when  the  physician  has  time  to  prepare  it  himself  the  poadres 
nutrimentives  of  Corvisart  is  by  far  the  most  elegant  and  ix>rtable 
preparation.  Chambers^  and  others'  have  shown  that  mach  of  the 
pepsin  now  sold  possesses  but  feeble  transforming  powers,  and  it 
is  important  that  the  physician  should  be  able  to  prepare  it  when 
needed.  The  following  are  the  directions  given  by  M.  Bouddt* 
for  the  preparation  of  the  medicine:  "Take  a  sufficient  number  of 
rennet  bags  (the  fourth  stomach  of  the  ruminants),  open  and  re- 
verse them,  and  wash  them  under  a  thin  stream  of  cold  water; 
scrape  ofif  the  mucous  membrane,  reduce  it  to  a  pulp,  and  macerate 
it  in  distilled  water  for  twelve  hours ;  filter ;  add  to  the  liquor  i 
sufficient  quantity  of  acetate  of  lead,  and,  after  separating  the  pre- 
cipitate, pass  through  it  a  current  of  sulphuretted  hydrogen;  filter 
again;  evaporate  at  a  low  temperature  to  the  consistence  of  a 
syrup,  which  is  mixed  intimately  with  starch,  pulverized,  and  dried 
at  a  temperature  of  100^  Cent.  In  this  state  the  gentle  appHcation 
of  heat  will  reduce  it  to  a  dry  mass,  readily  reducible  to  a  powder 
of  uniform  efficacy." 

The  power  of  the  pepsin  thus  obtained  varies,  and  before  the  use 
of  a  specimen  we  should  first  test  its  transforming  power.  The 
standard  dose  is  that  quantity  of  the  powder  which,  when  actdo- 
lated  with  three  drops  of  lactic  acid,  and  added  to  fifteen  grammes 
(225  grains)  of  water,  would  transform  (digest)  six  grammes  (90 
grains)  of  fresh  fibrin,  finely  cut  up,  and  kept  in  a  bottle,  at  a  tem- 
perature of  40°  Cent.,  for  twelve  hours,  with  occasional  shaking. 
The  average  dose  of  the  "poudre  nutrimentive"  is  fifteen  grains. 
It  may  be  taken  dry  or  in  solution,  in  unfermented  bread,  or  in 
a  spoonful  of  soup,  or  in  sweetened  water.  It  should  always  be 
taken  with,  or  at  the  commencement  of,  the  meal  on  which  it  is 
to  act. 

The  following  mode,  adopted  and  recommended  by  Dr.  James 
Gray,^  for  the  preparation  of  rennet,  is  far  less  complicated  and 

<  "Experiments  upon  Artificial  Digestion,"  bj  T.  K.  Chambers,  M.  D.;  Londflo 
Lancet,  Aug.  1857,  p.  133,  Am.  ed. 

'  "  Experiments  npon  the  Action  of  Pepsin,"  bj  Edward  H.  Sieveking ;  Medical 
Times  and  Gazette,  April  4, 1857.  See  also  American  Journal  of  the  Medical  Sci- 
ences, July,  1857,  p.  212. 

*  Ballard  on  Artificial  Digestion,  p.  10.  See  also  "  MImoire  sur  le  Principe  Di- 
gestif, les  Preparations  Nutrimentives,  et  les  Moyens  propres  &  reconnaitre  et  i 
mesurer  leur  Action;"  Acad.  Imp.  de  M6d.,  Stance  du  14  Furrier,  1854. 

*  Glasgow  Medical  Journal,  Oct.,  1856.  See  abstract  of  paper  in  American  Joan, 
of  Med.  Sciences,  Jan.,  1857,  p.  215. 
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tedious,  and  at  the  same  time  yields  a  valuable  preparation  of 
pepsin : — 

^'  The  stomaoh  of  a  calf  (and  the  younger  it  is  the  better)  is  gently 
washed  with  water,  taking  care  not  to  injure  the  mucous  membrane; 
it  is  then  salted,  tied  up,  and  allowed  to  dry.  After  this  it  is  cut 
in  small  pieces,  macerated  in  a  pint  and  a  half  or  two  pints  of 
water,  according  to  the  size  of  the  stomach,  for  four  days  or  longer 
in  winter,  shaking  it  at  intervals;  the  fluid  is  then  poured  off  and 
bottled,  and  to  test  its  power  a  spoonful  may  be  added  to  a  pint  of 
warm  milk,  which,  if  it  curdles,  it  is  now  fit  for  use.  A  little 
spirits,  or  decoction  of  sparrow-grass,  may  be  added  to  make  it 
keep.  The  dose  of  rennet  thus  prepared  is  a  tablespoonful,  three, 
four,  or  six  times  a  day,  about  half  an  hour  after  each  meal,  and 
daring  the  process  of  digestion,  followed  shortly  after  by  an  alkali, 
to  neutralize  the  lactic  acid  formed.  That  which  I  recommend  is 
the  alkaline  tribasic  phosphate  of  soda ;  but  the  carbonate  of  potash 
will  answer  very  well,  either  alone  or  combined  with  the  tincture 
of  DUX  vomica,  in  five  or  ten  drop  doses." 

The  stomach  of  the  pig  may  also  be  employed.  It  may  be  pre* 
pared  in  the  way  recommended  by  Dr.  Gray  in  the  preparation  of 
rennet,  or  it  may  be  cut  in  thin  slices  and  treated  with  vinegar,  and 
the  digested  mass  added  to  mutton  or  beef  soup. 

Pepsin  is  not  the  only  substance  concerned  in  the  digestion  of 
albumen  and  fiesh. 

The  connective  tissues  and  muscular  fibres  are  disintegrated  and 
softened,  but  never  completely  dissolved  by  the  gastric  juice.  The 
ultimate  fibrillsB  of  muscles,  which  have  escaped  the  action  of  the 
gastric  juice,  pass  into  the  small  intestines,  and  are  there  digested 
by  the  pancreatic  juice. 

Whenever,  then,  meat  passes  entirely  through  the  alimentary 
canal  without  being  dissolved,  we  conclude  not  only  that  the  pepsin 
is  deficient,  but  also  that  the  pancreatic  juice  has  lost  its  power  of 
digesting  the  ultimate  fibrillas  of  the  muscles,  which  have  escaped 
the  action  of  the  gastric  juice. 

Whenever  the  ultimate  fibrillaB  alone  are  discharged  by  the  rec- 
tum, we  must  conclude  that  the  pancreatic  juice,  and  not  the  gastric 
juice,  is  at  fault.  In  distinguishing  derangements  of  the  pancreatic 
from  the  gastric  digestion,  the  microscope,  applied  to  the  matters 
thrown  oflf  from  the  rectum,  is  absolutely  necessary. 

As  far  as  my  observations  extend,  the  pancreas  is  less  affected 
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during  the  process  of  malarial  fever,  than  the  liver,  splaeD,  or  sto- 
mach and  intestinal  canal.  Notwithstanding  these  negative  resaltfl, 
it  is  important  that  we  should  know  the  value  of  treatmoit  in  de- 
rangements of  the  pancreatic  digestion. 

M.  L.  Corvisart^  communicated  to  the  Imperial  Academy  of 
Sciences,  April  6,  1867,  a  memoir  '^On  the  Power  of  the  Pancreai 
to  Digest  Azotizsed  Food,"  in  which  he  not  onlj  confirmed  the 
assertion  of  Purkinge  and  Pappenheim,  that  the  secratioa  of  the 
pancreas  is  endowed,  like  the  gastric  juice,  with  the  propertj  of 
dissolving  azotized  food;  and  demonstrated  that  the  pancrea&c 
juice  in  disintegrating  albuminoid  elements  effects  in  them  a  trans- 
formation identical  or  analogous  to  that  which  the  stomach  pro- 
duces ;  but  also  showed  that  the  pancreatic  juice  acts  onlj  on  those 
portions  of  the  food  which  have  escaped  the  action  of  the  gastric 
juice,  and  at  the  same  time  has  no  effect  upon  the  digested  products 
of  the  stomach. 

When  separated,  the  pancreatic  and  gastric  fluids  exeroiae  tbdr 
functions  in  full,  and,  when  mingled  in  their  pure  state,  the  two 
digestions  are  arrested.  The  two  ferments,  pepsin  and  pancreatio, 
destroy  each  other. 

In  the  alimentary  canal,  this  is  prevented,  1st.  By  the  pylorus 
which  separates  the  two  fermenta  2d.  By  the  gastric  digestioa 
during  which  the  pepsin  is  destroyed.  3d.  By  the  bile  which 
destroys  in  its  course  the  activity  of  the  pancreatin. 

It  is  evident,  therefore,  that  the  pancreatin,  or  the  pancreatic' 
juice,  so  far  from  assisting  digestion,  would  retard  it.    M.  S.  Cor- 
visart  states  that  he  had  failed  to  receive  any  benefit  from  the 
administration  of  pancreatin  for  the  relief  of  derangement  of  the 
digestion  in  the  intestinal  canal. 

My  own  limited  experience  with  pancreatin  sustains  the  state- 
ments of  M.  S.  Oorvisart. 

It  is  evident,  therefore,  that  in  the  present  stato  of  science  we 
are  unable  to  reach,  by  medicines,  the  derangements  of  the  pan- 
creatic digestion  of  flesh.  Nevertheless,  the  determination  of  the 
relative  frequency,  extent,  and  effects  of  derangements  of  the  pan- 
creatic digestion,  is  of  great  value.  As  far  as  my  observations 
extend,  these  derangements  are  exceedingly  rare  in  malarial  fever. 

>  Monitenr  des  Hdpitatuc,  April  21, 1857.    Sea  also  American  Jomnal  of  Medioal 
Sciences,  Jnljr,  1857,  p.  206. 
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(f.)  The  excretion  of  the  products  resulting  frcm  the  dead  disintegrated 
hlood'CorpuscUs  should  be  promoted  by  diuretics  and  depurants. 

Tbe  necessity  for  the  removal  of  these  products  is  indicated  by 
the  fact  that  the  nrine  in  congestive  fever  is  deficient  in  the  com- 
pounds resulting  from  the  chemical  changes  of  the  blood  and  tissues; 
whilst  in  intermittent  and  remittent  fevers,  in  which  tbe  elevation 
of  temperature  and  the  chemical  changes  correspond  to  the  accele* 
ration  of  the  respiration  and  circulation,  the  urine  is  loaded  with 
the  matters  resulting  from  the  chemical  changes  of  the  blood,  and 
organs,  and  tissues,  and  apparatuses. 

The  Sulphate  of  Quinia  appears  not  only  to  exert  a  direct  effect 
upon  the  actions  of  the  sympathetic  and  cerebro-spinal  systems, 
and  upon  the  action  of  the  heart  and  capillary  circulation,  but  it 
also  promotes  the  removal  of  the  products  of  tbe  metamorphoses 
of  the  tissues. 

The  infusion  of  Virginia  Snakeroot  is  valuable  as  a  stimulant 
and  diuretic. 

Tbe  Bicarbonate,  Citrate,  and  Acetate  of  Potassa,  and  the  Carbo- 
nate and  Acetate  of  Soda,  are  valuable  depurants,  both  in  the  active 
stages  and  in  convalescence. 

(g.)  The  liver  and  spleen  should  be  roused  to  action  if  torpid^  and 
their  perverted  secretions  thrown  off,  and  their  normal  relations  to  the 
blood  re-established. 
'  In  addition  to  the  depurants  just  mentioned,  we  may  employ 
the  various  preparations  of  iodine,  especially  the  iodide  of  quinia ; 
and,  in  some  cases,  tbe  preparations  of  mercury  in  small  doses. 

I  have  witnessed  tbe  beneficial  action  of  the  iodide  of  quinia, 
both  upon  myself  and  upon  others ;  and,  as  far  ajs  my  experience 
extends,  it  appears  to  act  more  powerfully  upon  the  kidneys,  and 
depurate  the  blood  more  thoroughly,  and  restore  the  stomach, 
liver,  and  spleen  more  rapidly  to  the  exercise  of  the  normal  func* 
tions,  than  either  of  those  substances  uncombined.  The  iodide  of 
quinia  is  worthy  of  the  examination  of  the  profession. 

Tbe  citrate  of  iron  combined  with  the  sulphate  of  quinia  and  the 
carbonate  of  soda,  dissolved  in  the  infusion  of  quassia,  appear  not 
only  to  assist  in  the  restoration  of  the  colored  blood-corpuscles,  and 
depuration  of  the  blood,  but  they  also  appear  to  exert  decided 
beneficial  influences  upon  the  liver  and  spleen. 
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The  next  points  of  interest  are  the  determination  of  the  place  o/Aede^ 
struction  of  the  colored  blood-corpuscles^  and  the  discussion  of  the  ^ve^ 
whether  their  disappearance  he  entirely  due  to  the  cessation  of  their  birtk. 

Do  they  diminish  simply  because  new  ones  do  not  take  thdr 
place  ? 

With  reference  to  the  place  of  the  destruction  of  the  colored 
blood-corpuscles,  it  may  be  affirmed  that  they  undergo  importiot 
alterations  in  the  spleen  and  liver,  during  the  active  stages  of  m* 
larial  fever.  In  examinations  of  the  organs  after  death  from  ill 
the  forms  of  malarial  fever,  intermittent,  remittent,  and  congestive, 
I  have  observed  that  the  dark  blood  of  the  spleen  and  liver  does  not 
change  to  the  arterial  hue  when  exposed  to  the  oxygen  of  tk 
atmosphere. 

After  death  from  phthisis,  cirrhosis  of  the  liver,  organic  disease 
of  the  circulatory  apparatus,  apoplexy,  and  mechanical  injuries,  so 
far  as  my  observations  extend,  the  blood  of  the  spleen  and  lirer 
always  changes  to  the  arterial  hue  upon  exposure  to  the  action  of 
the  oxygen  of  the  atmosphere.  Chemical  examinations  of  the  blood 
of  the  liver  during  health  have  shown  that  the  blood^corposcles 
are  more  numerous  in  the  blood  passing  out  of  this  organ  than  in 
the  portal  blood. 

The  colored  blood-corpuscles  appear  to  originate  to  a  cerUin 
extent  in  the  liver,  and  undergo  certain  important  chemical  anJ 
physical  changes  in  this  organ. 

In  malarial  fever,  important  changes  take  place  in  the  blood 
passing  through  the  liver;  many  of  the  colored  blood-oorpnsdes 
are  destroyed,  and  the  coloring  matters  infiltrate  the  stroctares. 
and,  together  with  the  altered  bile,  impart  the  slate  color  to  tbe 
exterior,  and  the  bronze  color  to  the  interior,  of  the  malarial  fever 
liver.  In  some  cases  the  coloring  matter  derived  from  tbe  disin- 
tegrated blood-corpuscles,  exists  in  the  form  of  granules  in  tbe 
tissues  of  the  liver.  These  granules,  however,  are  by  uo  means 
necessary  to  the  slate  and  bronze  color. 

I  have  discovered  a  similar  change  of  color  in  the  kidneys  of 
several  patients,  which  presented  several  spots  upon  their  sartftoe 
of  a  dark  slate  color  without,  and  bronze  color  within.  If  tbe 
blood-corpuscles  were  destroyed  in  the  capillaries  of  the  kidnej. 
then  the  destruction  was  circumscribed,  and  the  peculiar  coloring 
matter  resulting  from  the  changes  of  the  coloring  matters  of  the 
blood,  infiltrated  only  those  parts  of  the  kidney  adjoining  the  blood- 
vessels and  capillaries  in  which  they  were  destroyed. 
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This  carious  phenomenon  has  been  also  witnessed  in  the  livers  of 
patients  who  had  died  suddenly  in  the  earliest  stages  of  malarial 
fever.  In  these  cases  the  greater  portion  of  the  livers  have  pre- 
sented a  color  but  a  few  shades  deeper  than  the  Spanish  brown; 
whilst  one  or  more  spots  were  found  presenting  the  true  malarial 
slate  and  bronze  color.  These  facts  illustrate  two  points.  First, 
they  show  that  the  destruction  of  the  colored  blood* corpuscles  in 
the  liver  commences  at  an  early  day  in  the  liver ;  and  second,  that 
this  destruction  in  some  cases,  at  least,  is  confined  at  first  to  circum- 
scribed portions  of  the  liver. 

Whilst  the  facts  as  yet  accumulated  are  too  few  to  warrant  any 
very  general  or  dogmatic  assertions,  they  certainly  incline  our 
minds  to  the  belief  that  the  destruction  of  the  colored  blood-cor- 
puscles in  the  liver  are  dependent  upon  the  disturbance  of  the 
relations  of  the  liver  to  the  blood,  rather  than  to  the  destruction  of 
the  colored  blood-corpuscles  in  the  capillaries  and  bloodvessels, 
independent  of  the  action  of  the  liver,  simply  by  the  direct  action 
of  the  malarial  poison.  The  changes  of  the  blood  in  the  liver  are 
not  confined  to  the  destruction  of  the  colored  blood-corpuscles. 

Animal  starch  accumulates  in  the  malarial  fever  liver;  whilst  grape 
sugar,  as  far  as  my  observations  extend,  is  absent. 

I  have  made  nxxmerous  post-mortem  examinations  in  all  the  forms 
of  malarial  fever,  and  tested  the  livers  carefully  for  animal  starch 
and  grape  sugar.  The  result  was  the  same  in  every  instance ;  an 
abundance  of  animal  starch  without  a  trace  of  grape  sugar.  When 
the  malarial  fever  livers  were  washed,  and  small  particles  spread 
upon  a  glass-slide,  and  treated  with  tincture  of  iodine,  and  viewed 
nnder  the  microscope,  numerous  beautiful  blue  and  purple  masses 
of  this  animal  starch,  colored  by  the  iodine,  could  be  seen.  When 
the  fibrous  capsules  of  the  livers  were  torn  off  from  the  surface  of 
the  liver,  and  spread  upon  a  glass-slide,  and  treated  with  tincture 
of  iodine,  these  blue  masses  were  seen  scattered  amongst  the  meshes 
of  the  fibrous  tissue.  The  livers  were  set  aside  and  examined  after 
intervals  of  twelve  hours.  The  last  examination  was  made  thirty- 
six  hours  after  the  first.  At  every  examination  the  result  was  the 
same;  an  abundance  of  animal  starch,  and  no  grape  sugar. 

These  facts  are  important,  not  only  in  their  bearing  upon  mala- 
rial fever,  but  also  in  their  bearing  upon  other  diseases.  M.  CI. 
Bernard  has  demonstrated  that  the  transformation  of  glycogenic 
hepatic  matter  (animal  starch),  formed  by  the  liver,  into  glucose,  is 
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the  result  of  the  action  of  a  special  ferment,  which  is  formed  and 
exists  in  the  blood,  independent  of  the  liver.  From  these  bets  h 
is  probable  that  in  malarial  fever  this  ferment  is  destroyed;  whifat 
the  liver  still  possesses  the  power  of  transforming  the  nitrogenized 
and  non-nitrogenized  elements  into  animal  starch. 

The  blood  and  blood-corpitdclea  undergo  remarkable  alieratims  m  h 
spleen  during  malarial  fever. 

Upon  the  exterior  the  malarial  spleen  presents  a  dark  slate  color, 
resembling  the  color  of  the  malarial  liver.  When  held  in  the  band 
the  malarial  spleen  feels  like  a  bag  of  soft  mud.  The  capsule  and 
trabecule  break  npon  the  slightest  pressure,  and  the  fingers  will 
often  plunge  into  the  organ,  even  during  the  moat  oarefol  hand* 
ling. 

The  reddish'brown  mad  (pulp)  of  the  malarial  spleen  coaasto 
almost  entirely  of  colored  corpuscles  in  various  stages  of  alteratioa 
and  disintegration. 

With  the  microscope  I  have  found  that  in  many  cases,  especiallj 
those  of  long-standing,  the  mud  of  the  spleen  contained  numerous 
granules  of  a  reddish-black  color.  These  black  granules  were  &^ 
quently  conglomerated  together,  forming  dark  flakes,  like  theGo&^ 
ground  sediment  of  the  black  vomit  of  yellow  fever,  and  wen 
without  doubt  altered  colored  blood-corpuscles.  In  many  spleeDS 
the  colored  blood-corpuscles  have  presented  swollen,  and  distorted, 
and  irregular  forms.  I  have  found  this  alteration  of  the  spleen  in 
all  cases  and  in  all  periods  of  malarial  fevgr.  In  one  case,  in  whicb 
the  patient  died  in  thirty  hours  after  the  commencement  of  the 
attack,  the  spleen  presented  the  same  enlarged  and  softened  cod£* 
tion ;  whilst  the  liver  presented  only  spots  of  the  slate  and  bronae 
color. 

When  we  reflect  that  the  malarial  fever  spleens  often  weigh  on^ 
and  two,  and  three  or  more  pounds,  and  that  their  principal  weigbt 
is  due  to  the  presence  of  colored  blood-corpuscles ;  when  we  farther 
reflect  that  the  whole  amount  of  blood  existing  in  the  body  of  a 
grown  man  is  about  twenty  pounds,  and  that  not  more  than  nine 
pounds  of  this  exist  in  the  form  of  moist  colored  blood-corpuscles,  it 
is  evident  that  the  spleen  in  malarial  fever  forms  a  grand  sepulchre 
for  the  colored  blood-corpuscles.  We  will  show  in  the  chapter 
upon  the  changes  of  the  organs  and  apparatus  in  malarial  fertfi 
where  these  subjects  will  be  more  fully  discussed,  that  the  mod  of 
the  spleen  is  not  reabsorbed  to  any  great  extent 
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We  have  before  discussed  tbe  alterations  of  the  fibrin,  and  the 
changes  of  the  color  of  the  seram ;  it  remains  now  to  state  that  the 
albumen  is  diminished  in  malarial  fever;  whilst  the  extractive 
matters  of  the  sernm  are  increased. 

Professor  Cozzi  has  also  shown  that  the  cholesterin  was  increased 
in  the  blood;  whilst  the  phosphates,  and  fat,  and  albumen  were 
diminished.  Whether  the  cholesterin  was  derived  from  the  bile  or 
from  the  brain,  or  from  both,  has  not  been  determined. 

We  will  now  compare  the  changes  of  the  blood  in  malarial  fever 
with  those  of  other  diseases. 

The  following  table,  constructed  from  a  minute  and  laborious 
examination,  and  calculation,  and  classification  of  the  most  im- 
portant researches  upon  the  changes  of  the  blood  in  disease,  will 
give  a  condensed  r^um^  of  this  department  of  pathological  che- 
mistry:— 
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The  comparison  of  the  character,  progress,  and  daration  of  tie 
diseases  in  those  cases  from  which  these  observations  were  dehTed 
(so  far  as  the  records  extended),  with  the  character,  progress,  lad 
duration  of  the  cases  of  malarial  fever  observed  and  recorded  bj 
ourselves,  and  the  comparison  of  the  results  of  the  chemical  ex- 
amination of  the  blood  in  various  diseases  (allowing  due  weight  ts 
the  different  methods  employed  by  different  observers)  with  tbe 
results  of  our  chemical  examination  of  the  blood  in  malarial  fever, 
have  forced  upon  my  mind  the  conclusion  that,  so  far  as  these  Asp- 
vaiions  extend,  the  colored  blood-corpuscles  are  more  uniformly  (ei 
rapidly  destroyed  in  severe  cases  of  malarial  fever  than  in  any  dkf 
acute  disease. 

We  would  state,  distinctly  and  unequivocally,  that  this  stateme&t 
applies  only  to  those  results  of  investigation  which  are  now  before 
the  profession. 

This  department  of  pathological  chemistry  may,  with  truth,  be 
said  to  be  in  the  imperfect  and  undeveloped  state  of  the  embiya 
We  know  little  or  nothing  definitely  concerning  the  changes  of  the 
blood  in  yellow  fever,  and  in  the  states  induced  by  numerons  poi- 
sons; and  our  knowledge,  in  almost  every  instance,  extends  no 
further  than  the  destruction,  or  undefined  alteration,  of  one  or  tbe 
other  constituent,  and  does  not  penetrate  beyond  the  exterior  phy- 
sical and  chemical  changes,  and  reveal  the  relations  of  the  sob- 
stances  destroyed  or  altered  to  the  poisons,  or  substances  r^olting 
from  the  action  of  the  poisons. 

When  not  merely  the  facts  of  the  destruction  or  alteration  of  tbe 
constituents  of  the  blood  in  all  diseases  have  been  determined,  bot 
also  the  causes  of  their  destruction  and  alterations,  and  the  methods 
and  results,  chemical,  physical,  physiological,  and  pathological,  have 
been  definitely  determined ;  then,  and  not  till  then,  will  it  be  pos- 
sible to  draw  broad  lines  of  distinction  between  diseases,  based 
upon  the  chemical,  and  physical,  and  physiological,  and  pathological 
alterations  of  the  blood.  Nevertheless,  the  first  step  in  tbe  right 
direction  is  to  perceive  and  appreciate  the  extent  and  bearing  of 
the  established  facts,  even  though  they  be  imperfect,  and  superfi- 
cial, and  meagre. 

In  comparing  these  results,  it  should  be  remembered  that  tbe 
individuals  whose  blood  I  examined  were,  as  a  general  rule,  stout 
athletic  seamen  and  laborers,  who  had  never  before  been  attacked 
by  the  malarial  fever,  and  who  had  been  exposed  but  a  short  time 
to  the  malarial  poison. 
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This  table  farther  shows  that  ia  certain  states  of  the  system — as 
Lhe  cancerous  and  cachectic,  and  in  such  as  are  induced  by  long 
starvation,  and  exposure,  and  improper  habits,  and  by  hemorrhages, 
Bcurvy,  and  Bright's  disease — the  blood- corpuscles  are  greatly  dimi- 
nished. These  results  do  not  invalidate  the  conclusion  that  blood- 
corpascles  are  most  rapidly  destroyed  in  severe  attacks  of  malarial 
fever,  because  the  destruction  accomplished  by  the  slow  action  of 
the  causes  inducing  these  states  of  the  system  required  months  or 
even  years,  whilst  an  equal  or  even  greater  destruction  may  take 
place  in  a  few  days  or  weeks  in  malarial  fever. 

We  affirm,  and  our  affirmation  is  borne  out  by  the  results  here 
recorded,  that  the  colored  blood-corpuscles  are  diminished  during 
the  progress  of  all  acute  diseases.    Andral  k  Qavarret  have  shown 
that  the  idea  which  they  promulgated  in  their  earliest  researches, 
that  the  blood-corpuscles  are  increased  in  the  earlier  stages  of 
typhoid  fever,  was  erroneous,  and  arose  from  the  fact  that  this 
disease  most  frequently  attacks  those  whose  blood  is  rich  in  colored 
blood-corpuscles.    The  suspension  of  the  process  of  digestion,  and 
the  perversion  and  partial  suspension  of  secretion  and  nutrition, 
and  the  rapid  chemical  changes  and  corresponding  rapid  metamor- 
phosis of  matter — the  universal  attendants,  or  rather  phenomena, 
of  acute  diseases,  must  necessarily  be  attended  by  a  destruction,  to 
a  greater  or  less  extent,  according  to  the  severity  of  the  disease, 
of  one  or  all  the  constituents  of  the  fluid  which  supplies  the  ele- 
ments for  secretion,  nutrition,  and  chemical  change. 

These  causes  produce  destruction  of  the  colored  blood-corpuscles  in  all 
acute  diseases;  but  in  malcBrial  fever  we  have  an  increased  destruction 
which  cannot  be  referred  to  these  causes. 

We  have  before  shown  that  the  blood-corpuscles  suffer  profound 
alterations  in  the  liver  and  spleen  during  the  active  stages  of  mala- 
rial fever;  and,  in  attempting  to  account  for  the  different  degrees 
of  destruction  of  the  colored  blood-corpuscles  in  different  diseases, 
this  fact  leads  us  to  institute  an  examination  and  comparison  of  the 
lesions  of  these  organs  in  different  diseases. 

In  typhoid  fever,  the  spleen  is  almost  always  more  or  less  altered 
in  appearance.  Its  volume  is  augmented,  in  many  cases,  to  three 
or  four  times  the  natural  size,  and  the  parenchyma  reduced  to  a 
soft  pulpy  mass.  The  cases  of  typhoid  fever  in  which  the  size  of 
the  spleen  is  most  augmented,  and  the  tissues  most  softened  and 
broken  down,  are  those  which  terminate  most  rapidly.  In  forty- 
six  examinations  of  the  bodies  of  those  who  had  died  with  typhoid 
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fever,  Louis  found  this  organ  in  its  natural  condition  only  foe 
times.  This  enlargement  and  softening  of  the  spleen  appear  to  be 
in  typhoid,  as  well  as  in  malarial  fever,  the  result,  not  of  inflxmmi- 
tion,  but  of  congestion.  Whether  this  congestion  be  the  resaks 
disturbances  in  the  circulatory  apparatus  and  nervoos  system  aad 
contiguous  organs,  or  of  the  direct  action  of  the  malarial  or  tjphoii 
poisons  upon  the  spleen,  will  be  more  fully  discussed  faeroafter,ti^ 
do  not  bear  directly  upon  the  question  now  under  oonsideratioo. 

This  source  of  the  destruction  of  the  colored  blood-corpuscles  eoi^ 
therij  in  both  typhoid  and  malarial  fevers.  The  enlargemeot  d  i» 
spleen,  however,  is  greater  in  malarial  fever.  Whilst,  therrfore, 
there  should  be  a  destruction  of  colored  blood-corpuscles  in  tk 
spleen  in  both  typhoid  and  malarial  fevers,  this  destraction  shonld 
be  somewhat  greater  in  the  malarial  spleen. 

We  will  next  compare  the  lesions  of  the  liver  in  these  diseffls. 
So  far  as  pathological  investigations  (which,  it  must  be  confessed, 
have  been  confined  almost  exclusively  to  the  mere  physical  altera- 
tions of  this  organ,  the  color  and  consistence)  extend,  nothing  bfi 
been  discovered  in  the  condition  or  secretion  of  the  liver  peculitf 
to  typhoid  fever. 

According  to  Andral,  the  liver  almost  constantly  presents  i 
healthy  appearance. 

Louis^  found  slight  softening  in  about  one-half  of  the  cases  d 
typhoid  fever  examined  by  him.  It  is  probable  that  the  softemng 
of  the  liver  in  these  cases  resulted  from  commencing  decompoatiOtL 

Pathological  investigations,  then,  indicate  that  the  blood-cor- 
puscles are  not  destroyed  in  the  liver  of  typhoid  fever,  as  tbe/^ 
in  this  organ  during  malarial  fever. 

Here^  then,  is  a  marked  difference  between  typhoid  and  malarial ff^^\ 
and  the  cause  why  the  destruction  of  the  colored  bloodcorpuscUs  is  ^^ 
rapid  in  the  latter  titan  in  the  former. 

Dr.  Gterhard,'  in  his  observations  upon  typhus  fever,  states  tb*^ 
the  spleen  was  of  the  normal  aspect  in  one-half  the  cases;  in  ^ 
other  half  it  was  softened,  but  not  enlarged ;  and  in  one  case  out 
of  five  or  six,  enlarged  and  softened. 

Dr.  Jenner  examined  the  spleen  in  thirty-four  subjects  above  tw 

*  Anatomical,  Pathological,  and  Therapeutical  Researches  upon  the  Di^ 
known  under  the  names  of  Gastro-Enteritis,  Putrid  Adynamic,  Ataxic  and  Tj^^^ 
Fever,  by  P.  Ch.  A.  Louis,  2  vols.    Paris,  1829. 

'  Am.  Joum.  of  Med.  Sol.,  Feb.  1837. 
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age  of  fifteen,  who  died  before  the  termination  of  the  fourth  week 
of  the  disease,  and  found  the  average  weight  to  be  seven  ounces  and 
five  drachms. 

According  to  the  observations  of  Dr.  John  Beid,  the  weight  of 
normal  spleens  ranges  from  2187  to  8062  grains.  It  is  evident  that 
in  these  cases,  reported  bj  Dr.  Jenner,  the  spleen  was  but  slightly, 
if  at  all,  enlarged. 

Dr.  John  Home  examined  after  death  one  hundred  and  one  cases 
of  typhus  fever,  and  found  that  the  spleen  was  generally  larger  than 
usual,  soft,  and  in  some  cases  almost  diffluent.  In  one  instance  this 
organ  weighed  eleven,  and  in  another  fourteen,  ounces. 

These  observations,  together  with  those  of  many  other  investi- 
gators, demonstrate  that  the  lesions  of  the  spleen  are  neither  con- 
stant nor  of  any  great  extent.  In  some  cases  of  typhus  fever  the 
liver  has  been  found  engorged  with  dark  fluid  blood,  in  others 
spotted  with  ecchymosis,  and  in  many  cases  it  was  the  seat  of  no 
appreciable  lesion. 

All  observers  agree  that  one  of  the  most  striking  facts  in  the 
pathological  anatomy  of  typhus  fever,  is  the  absence  of  any  con- 
stant and  characteristic  lesions.  The  most  uniform  and  important 
alteration  appears  to  be  that  of  the  blood,  which  is  manifested  not 
only  in  its  appearance,  physical  properties,  and  chemical  constitu- 
tion, but  also  in  the  rapidity  with  which  the  color  of  the  skin 
changes  after  death,  and  the  body  undergoes  decomposition,  and 
the  frequent  occurrence  of  cold  abscesses  in  various  parts  of  the 
body  after  an  attack  of  typhus  fever. 

If  there  he  no  destruction  of  the  blood-corpuscleSj  independent  of  the 
liver  and  spleen  in  typhus  fever^  or  if  the  destruction  of  the  blood- 
corpuscles  in  the  bloodvessels  and  capillaries^  independent  of  the  spleen 
and  liver ^  be  not  more  rapid  in  typhus  than  in  typhoid  and  malarial 
fever ^  then  the  destruction  of  the  colored  bhod-corpuscles  should  be  less 
rapid  in  typhus  fever  than  in  typhoid  and  mxilarial  fever.  The  obser- 
vations thus  far  recorded  do  not  enable  us  to  settle  this  question 
definitely,  for  the  patients  from  whom  the  blood  was  abstracted  (the 
analyses  of  which  are  recorded  in  the  table)  were  hospital  patients, 
natives  of  Ireland,  whose  disease  appeared  (from  the  accounts  of  the 
authors)  to  have  been  aggravated  by  previous  want.  We  know 
that  this  fever  most  frequently  attacks  those  whose  constitutions 
have  been  worn  down,  and  their  solids  and  fluids,  especially  the 
blood  deranged  by  foul  air  and  poor  diet. 
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In  malarial  fevety  and  in  fevers  generally^  thefhrin  is  rarely  inereoid, 
and  either  remains  within  the  limits  of  healthy  or  is  dimtnished^  and^  oi 
far  as  my  observations  extend,  the  diminution  of  fibrin  corresponds  m^ 
the  severity  of  the  disease. 

This  fact  corresponds  with  the  results  established  by  Andral  i& 
his  splendid  researches  upon  the  blood. 

The  distinction  between  the  alterations  of  the  blood  in  the  py- 
rexiae and  phlegmasisB  is  thus  pointed  out  by  Andral : — 

''In  my  first  memoir  upon  the  alterations  of  the  blood  I  hive 
proved  that  the  fibrin  never  augments  in  the  pyrexiae,  supposiDg 
them  divested  of  all  phlegmasial  complication ;  that  it  oflen  remaics 
in  normal  quantity,  and  that  sometimes  it  diminishes  to  a  point  al 
which  we  do  not  find  it  in  any  other  acute  disease.  I  have  shown 
that  the  pustules  of  variola,  and  the  dothinenteric  plaques  of  typh<»d 
fever  do  not  have  the  power  of  increasing  the  cipher  of  fibrin;  and 
finally  I  have  shown  that  with  all  the  possible  proportions  of  tlie 
globules,  whether  they  were  very  abundant,  or  whether  they  have 
become  very  rare,  a  pyrexia  could  equally  arise  with  all  its  vanV 
ties  of  form  and  gravity.  But  is  it  indifferently,  and  as  it  were  by 
chance,  that  the  fibrin  shows  itself  in  the  pyrexiae,  either  in  norrosl 
quantity,  or  in  a  proportion  infinitely  more  feeble  than  in  the  phy- 
siological condition  ?  No,  without  doubt,  and  with  regard  to  this, 
very  clear  general  principles  may  be  laid  down. 

"At  every  period  of  clinical  observation,  and  upon  whatever  point 
of  view  the  observer  was  placed,  it  has  been  recognized  that  amongst 
the  pyrexiae  there  were  some  unattended  by  any  grave  symptoms, 
which  marched  naturally  towards  a  favorable  termination ;  while 
there  were  others  which,  either  at  their  commencement,  or  during 
their  course,  were  accompanied  by  accidents  of  such  a  nature,  that 
it  seemed  as  though  the  forces  which  rule  the  organism  were  either 
vanquii^ed,  or  profoundly  disordered  to  such  an  extent  that  the 
extinction  of  life  must  be  the  consequence ;  and  at  the  same  time 
it  was  found  that  in  such  cases  the  blood  presented  an  altogether 
peculiar  appearance ;  it  was  observed  that  as  it  became  less  con- 
sistent, it  seemed  to  tend  towards  a  sort  of  dissolution. 

"Admitted  at  all  periods,  but  differently  explained  according  to 
the  prevailing  theories,  this  condition,  which  may  develop  itself  in 
any  pyrexia,  and  towards  which  several  seem  to  tend  naturally, 
has  been  called,  turn  by  turn,  putrid,  adynamic,  and  typhoid  state; 
it  has  its  greatest  development  in  the  typhus  fevers,  properly  so 
called ;  it  is  in  some  sort  inherent  in  them ;  it  is,  as  it  were,  their 
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essence.  The  pyrexia,  now  called  typhoid  fever,  presents  it  in  a 
slight  degree  from  the  invasion,  and  the  grave  cases  of  this  disease 
are  its  marked  representation.  It  does  not  ordinarily  exist  in  the 
eruptive  fevers,  but  it  often  complicates  them,  and  constitutes  one 
of  their  dangers.  Finally,  in  addition  to  the  pyrexiae,  with  well- 
marked  characters,  and  which  have  a  fully  developed  place  in 
nosological  systems,  there  are  others  to  which  no  name  has  been 
given,  which  may  yet  present  in  a  high  degree  the  different  symp- 
toms  to  which  the  ancients  attached  the  idea  of  the  putrid  state. 
This  is  because  there  may  exist  in  effect,  in  all  the  pyrexiae,  a  com- 
mon alteration  of  which  the  blood  is  the  seat,  and  whose  existence 
constantly  coincides  with  the  appearance  of  those  phenomena  always 
the  same,  attributed  by  vitalism  to  adynamia,  by  solidism  to  relax- 
ation of  the  fibre,  and  by  humorism  to  putridity  of  the  humors. 

"This  alteration  of  the  blood  consists  of  a  diminution  of  its  fibrin. 
It  is  consequently  an  alteration  the  inverse  of  that  which  betrays 
in  the  blood  the  phlegmasial  condition."    *    *    * 

"  Since  the  diminution  of  the  fibrin  does  not  exist  necessarily  in 
any  pyrexia,  it  is  perfectly  clear  that  it  is  not  in  this  alteration  of 
the  blood  that  we  should  place  the  point  of  departure  of  this  class 
of  diseases.    But  what  seems  to  me  incontestable  is,  that  the  specific 
cause  which  gives  them  birth  acts  upon  the  blood  in  such  a  way 
that  it  tends  to  destroy  its  spontaneously  coagulable  matter,  while 
the  cause  which  produces  the  phlegmasiaa  tends,  on  the  contrary, 
to  create  in  that  fluid  a  fresh  proportion  of  that  matter.    If  this 
cause  act  with  slight  energy,  or  if  the  economy  resist  it,  the  destruc- 
tion of  the  fibrin  is  not  accomplished.    If,  on  the  contrary,  the 
cause  continue  to  act  with  all  its  intensity,  and  the  forces  of  the 
organism  be  in  fault,  the  destruction  of  the  fibrin  will  commence 
either  at  the  very  beginning  of  the  disease— which  is  very  rare — 
or  at  a  certain  period  after  its  commencement.    All  this  applies 
itself  equally  well  both  to  typhoid  fever,  and  to  the  eruptive  fevers. 
"For  me,  there  is  in  all  these  cases  a  true  intoxication ;  if  it  be 
slight,  its  effect  must,  to  be  sure,  always  exist,  but  it  is  not  appre- 
ciable; if  the  intoxication  be  stronger,  the  effect  which  it  has  pro- 
duced upon  the  blood  becomes  visible,  and  is  marked,  in  that  fluid, 
by  a  diminution  of  the  fibrin. 

"Whilst,  then,  we  establish,  in  certain  forms  of  typhoid  fever  or 
scarlatina,  that  alteration  of  the  blood  which  consists  in  a  tendency 
to  the  destruction  of  its  spontaneously  coagulable  matter,  we  no 
more  attain  by  this  means  the  true  cause  of  the  disease,  than  we  do 
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by  studying  the  alterations  of  which  the  tegumentarj  membranes 
are  the  seat  But,  as  these  alterations  of  the  mucous  membrue 
or  of  the  skin,  once  produced,  bear  their  part  in  the  production  of 
symptoms,  just  so  does  the  peculiar  alteration  of  the  blood  whk^ 
may  then  arise  bear  its  part."^ 

With  this  quotation,  confirmatory  in  a  great  measure  of  oar  owb 
views,  we  close  the  examination  of  the  nature  and  extent  of  tbe 
changes  of  the  blood  in  malarial  fever ;  not  because  we  bare  bf 
any  means  exhausted  the  subject,  or  even  pointed  oat  the  full  bear- 
ing of  all  the  facts  established  by  our  own  investigatioiu^  bot 
because  we  are  disinclined  to  pursue  a  subject  so  imperfectly  ioTes- 
tigated  and  developed ;  because  we  wish  to  avoid  unprofitable  dis- 
cussions, which  may  be  overturned  by  the  first  investigator  who 
shall  penetrate  beneath  the  surface,  or  may  lead  to  the  adoption  of 
erroneous  principles  of  practice.  We  candidly  confess  that  the  un- 
known vastly  exceeds  the  known,  and  that  the  great  body  of  Acte 
in  this  branch  of  pathological  chemistry,  are  only  surface  facts,  it- 
lating  to  the  most  superficial,  exterior  phenomena,  and  not  to  tk 
relations  and  causes  of  phenomena. 

After  we  have  established  that  the  blood-corpuscles,  and  the 
fibrin,  and  the  saline  matters  of  the  blood  in  malarial  fever,  or  in 
any  other  fever,  have  been  destroyed  or  altered,  questions  of  great 
importance  immediately  arise.  How  are  they  destroyed?  Aw 
they  destroyed  by  an  actual,  direct  physical  and  chemi(^  action  of 
a  special  poison,  or  by  the  suspension  of  the  functions  of  the  organ 
or  organs  in  which  they  are  born,  or  by  the  chemical  and  physical 
changes  of  the  liquor  sanguinis  in  which  they  float?  What  are 
the  physical  and  chemical  changes  which  the  elements  of  tbe  blood 
and  organs  and  apparatuses  undergo,  under  the  action  of  morUSe 
agents  ? 

The  imperfection  of  pathological  chemistry  is  strikingly  shown 
in  the  state  of  our  knowledge  with  reference  to  the  fixed  saline 
constituents  of  the  blood-corpuscles  and  liquor  sanguinis.  N^*" 
withstanding  the  brilliant  researches  of  Becquerel,  Rodier,  and 
others,  we  still  need,  amongst  many  other  things,  a  comprehensiw 
and  laborious  investigation  of  the  changes  of  the  saline  oonstitaents 
of  the  blood-corpuscles  and  liquor  sanguinis.  It  is  not  sufficient 
that  the  saline  constituents  of  the  entire  blood,  or  of  the  liquor  san- 

*  An  Beaay  on  the  Blood  in  Diseases,  by  O.  Andral.    Translated  by  J.  F»  **'^ 
M.  D.,  and  Alfred  StilU,  M.  D.    Philadelphia,  1844. 
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guinifl,  should  be  examined.  The  advancement  of  medical  science 
demands  that  the  relations  between  the  fixed  saline  constituents  of 
the  blood-corpuscles  and  liquor  sanguinis  should  be  determined ; 
demands  that  the  variations  and  relations  of  the  fixed  saline  con- 
stituents of  every  element  of  the  blood  should  be  determined  in 
health  and  in  disease. 

An  important  question  now  presents  itself. 

Do  these  changes  of  the  hhod  precede^  or  succeed^  or  are  they  simul- 
tdneous  tviih^  the  aberration  of  the  physical^  chemical^  vUal^  and  nervous 
pTienomena  cknominated  fever  f 

This  question  can  be  settled  only  by  an  appeal  to  nature.  I  have 
resided  almost  all  my  life  in  a  malarious  district,  in  the  southern  part 
of  Georgia,  and  speak  from  observation. 

It  is  known  to  practitioners  in  malarious  districts,  that  the  con- 
stitution is  sometimes  undermined  silently  by  the  malarial  poison, 
without  the  manifestation  of  febrile  phenomena  sufficiently  marked 
to  attract  the  attention  of  the  patient  or  his  friends.  It  is  further 
known  to  the  practitioners  in  our  southern  States,  that  the  phleg- 
masiae,  especially  pneumonia  and  pleurisy,  and  even  the  irritative 
fever  succeeding  amputations  and  severe  wounds,  will  assume  the 
intermittent,  remittent,  and  even  congestive  types  of  malarial  fever. 
That  these  types  of  inflammatory  fevers  are  due  to  a  state  of  the 
system  permanently  induced  by  the  malarial  poison,  and  also  to 
the  direct  action  of  the  poison  during  the  inflammatory  disease,  is 
conclusively  demonstrated  by  the  mode  of  treatment  most  suc- 
cessful in  these  districts,  and  by  the  comparison  of  the  results  of 
this  practice  with  that  of  healthy,  non-malarious  districts. 

It  is  an  established  fact,  that  bleeding  and  active  purgation  will 
not  be  borne  in  the  pneumonia  and  pleurisy  of  malarious  districts 
as  well  as  in  these  diseases  occurring  in  the  primitive,  non-malarious, 
middle  regions  of  Georgia  and  other  States.  It  is  an  established 
rule  with  many  practitioners  in  the  malarious  districts  of  our 
southern  States,  to  avoid  large  bleedings  and  active  purgation  in 
pneumonia  and  pleurisy,  whilst  the  reverse  rule  has  prevailed  in 
non-malarious  districts,  having  the  same  climate  and  relations  to 
heat  and  moisture. 

It  is  known  that  the  sulphate  of  quinia  may  be  used  with  the 
greatest  benefit  and  success  in  the  treatment  of  pneumonia  and 
pleurisy,  and  of  the  phlegmasiaB  generally,  and  even  of  the  irritative 
fever  following  amputations  and  severe  wounds,  in  malarious  dis- 
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tricts;  whilst  no  such  beneficial  effects  attend  the  use  of  this  ranedj 
in  these  diseases  occurring  in  non-malarious  districts. 

These  facts  demonstrate  that  the  malarial  poison  is  capable  of  alterm§ 
the  constitution  of  the  solids  and  fluids^  and  modifying  and  altering  the 
type  and  progress,  phenomena  and  effects,  of  diseases^  even  tchn  m 
symptoms  of  aberrated  physical,  chemical,  vital,  and  nervous  aaim 
were  manifested,  sufficient  to  attract  the  attention. 

The  author  has  carefully  noted  the  antecedents  of  three  attacb 
of  malarial  fever  in  his  own  person,  occurring  within  eighteen 
months,  and  separated  from  each  other  by  intervals  of  perfect 
health.  The  first  was  an  attack  of  bilious  remittent  fever,  ooo^ 
tracted  in  a  malarious  district,  during  repeated  exposure  to  the 
night  air  at  late  hours  of  the  night,  and  aggravated  by  exposure  to 
the  hot  sun  in  the  early  part  of  Aug^ust. 

For  two  weeks  before  the  supervention  of  fever,  the  complexion 
assumed  a  sallow  appearance  evident  to  observers.  The  only  qb- 
usual  sensations  at  this  time  were  those  of  irritability  and  excite- 
ment of  the  nervous  system.  In  this  state,  there  appeared  to  be 
an  increase  rather  than  a  diminution  of  mental  and  physical  foroSr 
and  I  was  surprised  to  find  the  strength  sufficient  for  twelve  hoars 
of  hard  labor  in  the  conduction  of  pathological,  physiological,  and 
chemical  investigations,  and  hospital  practice,  notwithstanding  tbat 
the  rest  at  night  was  exceedingly  imperfect.  Several  days  before 
the  commencement  of  the  fever,  the  bowels  were  deranged;  the 
discharges  were  copious  and  frequent,  and  appeared  to  contain 
much  altered  bile,  resembling  that  so  often  found  in  the  gall-bladder 
of  the  malarial  liver  after  death.  Notwithstanding  the  superven- 
tion of  this  affection  of  the  bowels,  I  was  able  to  continue  for  three 
days,  during  the  usual  time  (twelve  hours  daily),  pathological  io- 
vestigations  and  hospital  practice.  The  fever  which  followed  was 
high ;  full  rapid  pulse,  full  moderately-accelerated  respiration,  hi^ 
temperature,  dry  skin,  dry  tongue,  high-colored  urine,  and,  at  one 
time,  aberration  of  the  intellect,  preceded  by  intense  pain  in  the 
head,  and  cold  extremities. 

The  fever  yielded  readily  to  the  action  of  the  sulphate  of  quinia, 
and,  shortly  after  its  removal,  I  recommenced  my  labors ;  and,  nolr 
withstanding  frequent  exposure  to  the  night  air  at  all  hours,  per- 
fect health  was  enjoyed  for  two  months,  at  the  end  of  which  time 
I  was  troubled  by  periodical  headaches,  attended  with  derangement 
of  digestion,  the  generation  of  much  acid  in  the  stomach,  and  high- 
colored  urine,  and,  at  times,  with  slight  exacerbation  of  the  palae^ 
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and  slight  increase  of  temperature.  There  was  never  any  chill,  nor 
anything  approaching  to  a  chill,  either  at  the  commencement  or 
during  the  continuance  of  these  periodical  disturbances  of  the  sys- 
tem, which  returned  every  seven,  nine,  eleven,  or  fifteen  days,  and 
lasted  from  twelve  to  forty  hours.  The  headaches  appeared  to  be 
often  relieved,  and  always  benefited,  by  the  free  administration  of 
the  bicarbonate  of  potassa.  It  was  frequently  noticed  that  uric 
acid  and  urate  of  soda  were  deposited  in  the  urine  excreted  just 
after  the  disappearance  of  the  headache. 

During  the  winter,  I  took  up  my  residence  in  the  town  of  Athens, 
situated  upon  the  granite  and  gneiss  hills  of  middle  Georgia.  The 
town  and  environs  of  Athens  are  without  a  single  source  of  malaria, 
and  its  bills  of  mortality,  and  the  appearance  of  its  inhabitants, 
and  the  exemption  of  the  students  attending  the  University  of 
Georgia  from  disease,  show  that  it  is  one  of  the  healthiest  localities 
in  the  world. 

In  this  healthy  locality,  contrary  to  expectation,  the  headache- 
increased  in  severity,  and  the  strength  of  the  muscular  system 
diminished,  and  the  nervous  system  became  more  excitable,  and 
the  person  lost  fiesh. 

Up  to  the  first  of  March,  six  months  from  the  commencement  of 
the  periodical  disturbances  of  the  system,  I  had  never  been  inca* 
pacitated  a  single  day  for  the  regular  discharge  of  my  professorial 
duties  and  investigations.  At  this  time,  after  unusual  anxiety  and 
fatigue,  a  chill  came  on,  in  the  evening  of  the  day  previous  to  the 
anticipated  headache.  During  this  chill  the  pulse  was  rapid,  but 
feeble,  the  respiration  was  accelerated,  full,  and  labored,  the  mus- 
cles trembled  and  shook,  and  the  temperature  of  the  extremities 
was  many  degrees  below  the  normal  standard,  whilst  the  tempera- 
ture of  the  trunk  was  elevated  several  degrees  above  the  usual 
point  of  health.  As  we  shall  hereafter  show,  these  were  the  phe- 
nomena of  a  true  malarial  chill. 

The  succeeding  hot  stage  was  well  marked  by  a  full,  rapid  pulse, 
rapid  respiration,  and  corresponding  equalization  and  elevation  of 
the  temperature  of  the  trunk  and  extremities,  and  by  suppression 
of  the  secretions  of  the  mucous  membrane  of  the  tongue  and 
mouth,  loss  of  appetite,  derangement  of  digestion,  severe  pain  in 
the  head,  and  high-colored,  strongly  acid  urine. 

Thinking  that  it  was  not  only  improbable,  but  impossible,  that 
chill  and  fever  could  arise  in  Athens,  and  failing  to  infer  the  con- 
nection of  the  periodic  disturbances  with  the  operation  of  malaria 
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(because,  up  to  the  present  time,  they  had  never  been  attended  by 
a  well-marked  chill  and  febrile  excitement),  I  neglected  to  use  the 
sulphate  of  quinia.  After  the  intermission  of  one  week,  the  chill 
and  fever  returned  with  increased  violence.  The  free  administra- 
tion of  the  sulphate  of  quinia  after  this  paroxysm,  prevented  a 
subsequent  return,  and,  with  the  disappearance  of  the  chill  and 
fever,  the  headaches  vanished,  and  I  have  been  free  from  them  to 
the  present  time,  one  year. 

Several  of  the  students  who  had  resided  in  malarious  districts, 
previous  to  their  residence  in  Athens,  were  attacked  with  inter- 
mittent fever,  which,  previous  to  the  attack,  appeared  to  have  de- 
stroyed, to  a  considerable  extent,  the  colored  blood-corposclea  I 
examined  these  cases,  and  inquired  into  their  previous  history 
carefully,  and  am  convinced  that  they  were  genuine  cases  of  mala* 
rial  fever,  induced  by  the  action  of  a  poison  which  had  been  re- 
ceived into  the  system  months  previous  to  their  residence  in  this 
healthy  climate  and  locality.  The  third  attack  from  which  I  suf- 
fered, was  contracted  during  a  visit  to  the  swamps  of  Oeorgia,  in 
the  month  of  September.  Although  much  more  severe  than  the 
two  which  I  have  recorded,  the  preceding  symptoms  did  not 
differ  essentially  from  those  of  the  first  attack,  with  the  exception, 
that  there  was  no  affection  of  the  bowels  preceding  the  fever. 

These  cases  demonstrate  conclusively  that  the  malarial  poison  can  exist 
in  the  system^  and  induce  slow  alterations  in  the  blood,  without  the  op- 
pearance  of  those  phenametia  characteristic  of  fever,  and  wiOwtU  any 
marked  aberration  of  nervous  action. 

Many  other  facts  might  be  brought  forward  to  support  this  state- 
ment. Thus  the  serum  of  the  blistered  surfaces,  in  all  the  stipes 
from  the  beginning  to  the  end  of  severe  oases  of  malarial  fever,  has 
always  (as  far  as  my  observations  extend)  presented  a  golden-yel- 
low color.  Post-mortem  examinations  have  revealed  the  fact  that 
the  livers  of  those  residing  in  malarious  districts  have  presented  the 
peculiar  slate  and  bronze  color,  although  the  patients  had,  at  no 
previous  time,  manifested  the  phenomena  of  fever.  The  spleen  of 
a  large  stout  man,  who  was  seized  suddenly  with  coma  whilst  ex- 
posed to  the  malarial  influence  on  the  Savannah  Biver,  and  who  died 
after  forty-three  hours'  sickness,  was  enlarged,  softened,  and  of  a  slate 
color ;  the  liver  was  changed  to  the  slate  and  bronze  color  in  seve- 
ral places,  and  the  bile  was  concentrated  and  of  a  brownish-black 
color,  with  greenish  reflections,  and  poured  like  molasses.  Under 
the  microscope  the  colored  corpuscles  of  the  splenic  mud  appeared 
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avrollen  and  altered ;  the  solitary  glands  of  the  intestines  were  en- 
larged ;  and  the  heart  contained  a  fibrous  clot.  In  this  case  the 
olianges  were  at  least  simultaneous  with  the  manifest  disturbances 
of  the  physical,  chemical,  vital,  and  nervous  phenomena. 

Dr.  Stevens'  ascertained  that  in  the  marsh  fevers,  both  of  America 
and  of  the  West  Indies,  the  blood  is  diseased  before  the  attack;  it 
vras  found  to  be  dark  in  color,  and  evidently  deranged  in  its  phy- 
sical properties ;  its  serum,  instead  of  being  translucent,  presented 
a   muddy  or  brown  color,  and  sometimes  an  oily  appearance. 
I>uring  this  altered  state  of  the  blood,  previous  to  its  effects  upon 
the  nervous  system,  by  which  alone  the  patient  would  be  aware 
tbat  the  healthy  functions  of  the  body  were  disturbed,  the  tem- 
perature of  the  body  would  frequently  be  reduced  several  degrees 
below  the  normal  standard,  and  the  pulse  becomes  less  frequent.    It 
has  been  asserted  tbat  the  seasoning  fever  of  the  West  Indies  (en- 
demic yellow  fever)  is  preceded  by  a  morbid  condition  of  the  blood. 
Dr.  Gh.  W.  Ball'  observed  that  whilst  the  fainting  fever  of  Persia 
was  at  its  height  in  Teheran,  the  blood,  even  of  those  not  sensibly 
attacked,  presented  a  dark,  dusky,  reddish-brown  color,  very  dif- 
ferent from  that  of  healthy  venous  blood ;  and  that  in  general  the 
serum  did  not  separate  from  the  clot 

Dr.  John  Mitchell,*  of  Virginia,  Salvagnoli,  Dr.  Archer,*  of  Nor- 
folk, and  Dr.  Porter,  of  Baltimore,  and  others,  have  recorded  similar 
observations  with  reference  to  the  changes  of  the  blood  previous 
to  the  manifestation  of  aberrated  nervous  action. 

Dr.  Potter,'  in  the  fever  which  prevailed  in  Baltimore  in  1800, 
demonstrated  this  fact  conclusively  by  the  following  examinations : 
"  To  ascertain  the  appearance  of  the  blood  in  good  health,  I  drew 
it  from  five  persons  who  had  lived,  during  the  whole  season,  in  the 
infected  parts  of  the  city,  who  were  in  every  external  appearance 
and  inward  feeling  in  perfect  health.  The  appearance  of  the  blood 
could  not  be  distinguished  from  that  of  those  who  labored  under 
the  most  inveterate  grades  of  the  disease.  A  young  gentleman 
having  returned  from  the  western  part  of  Pennsylvania  on  the  10th 
of  September  in  good  health,  I  drew  a  few  ounces  of  blood  from  a 
vein  on  that  day;  it  discovered  no  deviation  from  that  of  other 

>  Sterens  on  the  Blood,  pp.  214-219. 

'  British  and  Foreign  Med.  Rev.,  zvi.  p.  621. 

'  Medioal  and  Philos.  Register,  vol.  iv.  p.  188. 

*  History  of  the  Yellow  Fever  of  Norfolk  in  1821,  Med.  Recorder,  vol.  v.  p.  68. 

*  A  Memoir  on  Contagion,  p.  64. 
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healthy  persons.  He  remained  in  my  family  till  the  26th  of  the 
month,  and  on  that  day  I  repeated  the  bloodletting.  The  serom 
had  assumed  a  deep  yellow  hue,  and  a  copious  precipitate  of  red 
globules  had  fallen  to  the  bottom  of  the  receiving  vessel." 


CHAPTER   V. 

CHANGES  OF  THS  ORGANS,  AND  TISSUES,  AND  APPARATUS  OF  THE  BODIES  Of 
THOSE  WHO  HAVE  DIED  WITH  THS  DIFFERENTT  TYPES  OF  mat.artat.  fETXB, 
INTERMITTENT,  REMITTENT,  AND  CONGESTIVE — COMPARISON  OF  THESE 
CHANGES  WITH  THE  PHENOMENA  OF  MALARIAL  FEVER,  AND  WITH  SDOLAI 
CHANGES  IN  OTHER  DISEASES,  AND  WITH  THE  ORGANS,  TISSUES,  AND  AP- 
PARATUS OF  MEN  AND  ANIMALS  IN  THE  NORMAL  CONDITION. 

Exterior  skin — ^Masonlar  system.  Head— dnra-mater,  araebnoid  membrane,  pii- 
mater,  cerebmm,  oerebeUam,  medulla  oblongata,  Yentricles  of  brain,  &c.  Neryom 
phenomena  of  fever,  compared  with  post-mortem  examinations.  Chest — ^Lnngs, 
heart.  Alimentary  and  intestinal  canal — Month,  tongue,  oesophagus,  stomaeli, 
duodenum,  Jejunum,  ileum,  colon,  rectum,  glands  of  Feyer,  solitary  glands. 
Liver — Slate  and  bronze  color  of  liver;  changes  of  blood  of  liver;  malarial 
liver  contains  animal  starch,  but  no  hepatic  sugar ;  bile.  Spleen — Slate  color  of 
spleen ;  pulp  of  spleen ;  alterations  of  structure.  Kidneys — Supra-renal  cap- 
sules.   Bladder. 

The  followiDg  observations  are  based  upon  a  careful  examination 
and  comparison  of  the  symptoms  of  three  hundred  cases  of  malarial 
fever;  fifteen  post-mortem  examinations  of  the  bodies  of  those  who 
had  died  from  the  different  types  of  malarid  fever,  intermittent^ 
remittent,  and  congestive ;  numerous  examinations  of  the  bodies  <^ 
those  who  had  died  from  various  diseases,  as  phthisis  pulmonalis, 
pneumonia,  pleurisy,  dysentery,  diarrhoea,  cirrhosis  of  the  liver, 
fatty  degeneration  of  the  liver,  dropsy,  hemorrhage,  apoplexy,  can- 
cer, intemperance,  scarlet  fever,  diabetes,  Bright's  disease,  enlarge- 
ment of  the  lymphatic  glands,  typhoid  fever,  and  yellow  fever,  and 
upon  the  careful  dissection  and  microscopical  examination  of  tbe 
organs,  tissues,  and  apparatus  of  several  hundred  fishes,  reptiles, 
birds,  and  mammalia. 

Exterior. — In  the  severe  cases  of  malarial  fever,  which  terminate 
in  a  short  time,  the  muscular  system,  and  the  fat  surrounding  tbe 
muscles,  did  not  appear  reduced  to  i^ny  great  extent.    In  cases  of 
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long  Standing,  especially  those  which  had  been  neglected,  there  was 
great  loss  of  flesh  and  fat,  and  the  body  and  limbs  presented  an 
emaciated  appearance,  unless  the  tissaes  were  infiltrated  with  serum. 
«A.s  a  general  rule  the  cadaverous  rigidity  was  well  marked. 

In  many  cases  the  surface  presented  a  sallow  hue ;  and  in  one 
violent  case  of  congestive  fever,  several  hours  before  death,  as  the 
patient  lay  in  a  profound  stupor,  the  whole  surface  assumed  a  golden 
yellow  color,  similar  to  that  of  the  serum  which  issued  from  a  blis- 
tered surface  over  his  epigastrium. 

In  the  majority  of  cases,  the  color  of  the  skin  of  the  superior 
parts,  after  death,  presented  a  pale,  bloodless  appearance ;  whilst 
the  skin  of  the  inferior  (dependent)  portions  presented  a  mottled 
purplish  color.  This  dark  purplish  color  of  the  dependent  parts 
gradually  diminished  towards  the  superior  uppermost  parts  of  the 
body  in  the  recumbent  posture,  and  appeared  in  every  instance  to 
have  been  due  to  the  gradual  settling  of  the  blood  in  the  capillaries  of 
the  most  dependent  parts  towards  the  close  of  life,  when  the  general 
and  capillary  circulations  were  feeble.  For  this  reason  the  lips  and 
gums  were  almost  always  pale,  and  almost  white.  The  lungs,  and 
liver,  and  kidneys,  and  intestines,  and  stomach,  and  brain  in  many, 
if  not  in  every  case,  presented  similar  evidences  of  the  gradual  setr 
tling  of  the  blood  in  the  vessels  and  capillaries  of  the  most  depend- 
ent parts  towards  the  close  of  life,  when  the  feeble  circulation  was 
readily  overcome  by  the  force  of  gravitation.  If  stimulants  and 
sinapisms  had  been  freely  used  in  the  last  hours,  the  settling  of  the 
blood  in' the  most  dependent  parts  was  not  so  marked. 

CfiaEBRO-SpiNAL  Nebvous  Ststem. 

As  far  as  my  observations  have  extended,  in  malarial  fever  the 
dura  mater  was  always  normal — the  arachnoid  membrane  pearl- 
colored,  opalescent  in  some  cases,  in  others  perfectly  transparent 
and  normal  in  appearance — the  bloodvessels  of  the  pia  mater  con- 
gested with  blood,  but  always  without  any  marks  of  inflammation ; 
subarachnoid  fluid  in  almost  all  cases  clear,  and  transparent,  and 
in  one  or  two  cases  colored  by  the  presence  of  colored  corpuscles; 
in  severe  cases  of  a  golden  color ;  the  amount  varied  in  difierent 
cases,  sometimes  exceeding,  but  most  generally  falling  short  of  the 
usual  amount — the  bloodvessels  of  the  brain  generally  filled  with 
blood — structures  of  the  brain  appeared  in  almost  every  case 
normal,  altered  neither  in  consistency  nor  appearance ;  blood  was 
effused  upon  the  brain  in  only  two  instances. 

VOL.  XII.— 28 
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The  opalescent  pearl  color  of  tbe  arachnoid  membrane  in  spots, 
was  of  little  diagnostic  value,  because  it  was  by  no  means  uniform. 
In  like  manner,  the  variations  in  the  amount  of  the  SQbar&cho<»d 
fluid  and  cerebro-spinal  fluid  was  of  little  diagnostic  value,  because 
its  chief  use  is  mechanical,  and  Magendie  has  shown  that  it  can  be 
rapidly  secreted  and  rapidly  absorbed  without  any  disturbance  of 
the  functions  of  the  brain ;  and  further,  that  even  in  the  normal 
condition  it  varies  greatly  in  amount,  from  two  drachms  to  two 
ounces ;  and  Gotunnius,  the  original  discoverer  of  this  fluid,  sUtes 
that  in  experiments  upon  the  bodies  of  twenty  adults,  the  amooDt 
of  this  fluid  varied  from  four  to  five  ounces. 

In  asserting  that  the  structures  of  the  brain  in  malarial  fever 
were,  as  a  general  rule,  altered  neither  in  consistence  nor  in  appear- 
ance, we  do  so  only  upon  the  evidence  afforded  by  sight  and  toocli; 
we  do  therefore  by  no  means  affirm  this  to  be  a  fact  establisbed 
upon  an  immutable  basis.  How  difficult  is  it  to  prove  the  mode  of 
action  of  the  malarial  poison  upon  the  nervous  system,  especiall; 
when  it  may  act  in  a  manner  analogous  to  that  of  certain  violent 
poisons,  which  we  know  will  occasion  almost  instantaneous  death, 
without  producing  a  single  pathological  alteration  recognizable  by 
the  most  delicate  chemical  tests,  or  the  most  rigid  microscopical 
examination.  We  know  that  some  substances,  as  chloroform,  wiD 
produce  sudden  death,  in  some  cases,  where  there  is  no  assignable 
cause,  either  in  the  structures  or  forces  of  the  patient^  or  in  tbe 
pathological  alterations  produced,  or  in  its  accustomed  action. 
This  peculiar  action  is  said  to  be  due  to  the  idiosyncrasy  of  tbe 
patient.  May  not  the  fatal  action  of  the  malarial  poison  be  due,  in 
some  cases,  to  the  idiosyncrasy  of  the  patient?  The  question  ia, 
What  is  an  idiosyncrasy  ?  No  one  has  ever  demonstrated  whether 
these  peculiarities  of  constitution  depend  upon  the  physical  and 
chemical  structures  and  relations  of  the  solids  and  fluids,  or  upon 
the  relations  of  the  physical,  chemical,  vital,  nervous,  and  muscular 
forces,  or  upon  both  sets  of  relations  combined.  We  must  admit 
that  to  determine  accurately  the  alterations  of  the  nervous  appa- 
ratus, under  the  action  of  various  morbific  and  remedial  agents,  it 
is  absolutely  necessary  that  the  structures  of  the  different  parts  c^ 
the  nervous  apparatus  should  be  submitted  to  a  rigid  chemical  and 
microscopical  analysis.  Numberless  insuperable  difficulties  lie  in 
the  way  of  complete  microscopical  and  chemical  analyses.  It  is 
impossible  to  obtain  the  substances  for  analysis  until  several  hours 
after  death,  and,  in  substances  so  liable  to  change,  important  altera- 
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tions  may  take  place,  even  in  this  short  time.  It  is  impossible  to 
separate  the  blood  entirely  from  the  nervous  elements;  and  the 
presence  of  a  varying  amount  of  blood,  of  varying  constitution, 
would  of  itself  be  sufficient  to  vitiate  the. results  of  every  analysis 
which  had  for  its  object  the  determination  of  the  chemical  changes 
induced  by  a  most  subtle  poison.  Notwithstanding  this  imperfect 
state  of  pathological  science;  notwithstanding  that  we  have  no 
facts  to  warrant  the  assertion  that  the  malarial  poison  acts  prima- 
rily or  exclusively  upon  one  system  of  nerves  or  the  other ;  we 
should,  nevertheless,  analyze  the  phenomena  as  far  as  our  means  of 
analysis  extend,  and  use  all  the  well  established  facts  to  the  extent 
of  their  bearing  and  significance.    We  will  proceed  to  do  this. 

As  far  as  my  observations  extend,  the  pathological  alterations  of 
the  structures  of  the  brain  and  spinal  marrow  do  not  correspond  to 
the  symptoms  during  life.  The  most  universal  phenomenon  appears 
to  be  the  stagnation  and  accumulation  of  the  blood  in  the  blood- 
vessels and  capillaries  of  the  brain  and  pia  mater.  This  accumu- 
lation of  the  blood  in  the  vessels  of  the  brain  and  pia  mater  appears 
to  be  due  neither  to  inflammation  nor  to  irritation,  but  simply  to  a 
stagnation  of  the  blood,  similar  to  the  stagnation  and  accumulation 
,of  the  blood  in  the  vessels  of  the  large  organs. 

This  view  is  conclusively  sustained  by  the  results  of  treatment. 
In  numerous  cases  I  have  seen  the  wildest  delirium  calmed,  the 
intellect  aroused  into  full  vigor  from  the  most  profound  coma,  and 
the  most  alarming  cerebral  symptoms  vanish  under  the  free  use  of 
stimulants  and  sinapisms,  with  or  without  the  sulphate  of  quinia. 
When  the  sulphate  of  quinia  was  withheld,  the  effects  of  the  stimu- 
lants and  sinapisms  would  be  but  temporary ;  whilst,  when  it  was 
administered  in  sufficient  quantities,  the  restoration  of  the  intel- 
lectual functions  and  the  removal  of  the  cerebral  symptoms  were 
permanent.  Now,  is  this  the  action  of  stimulants  or  of  sulphate  of 
qainia  upon  an  irritated  or  inflamed  brain  ?  The^e  facts  alone 
demonstrate  conclusively  that  the  cerebrospinal  system  is  not  the  seat  of 
irritation  or  inflammation  in  malarial  fever,  if  we  limit  irritation  and 
infUimmaticn  to  the  meaning  universally  adopted;  and  that  if  irritation 
and  inflammation  of  the  cerebrospinal  system  do  arise  in  the  progress  of 
malarial  fever,  they  are  by  no  means  universal  phenomena  dependent 
upon  the  definite  and  universal  action  of  the  malarial  poison. 

To  what,  then,  must  we  refer  the  aberrated  nervous  phenomena 
of  malarial  fever?  Whilst  we  cannot  answer  this  question  fully 
and  absolutely  in  the  present  imperfect,  undeveloped  state  of  phy- 
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siology  and  patbology,  we  can  point  out  and  demonstrate  three 
distinct  causes :  1st,  the  alterations  of  the  blood ;  2d,  the  distarb- 
ances  of  the  general  and  capillary  circulations ;  and  3d,  the  direct 
depressing  effects  of  the  malarial  poison  upon  the  nervous  appa- 
ratus. 

1st.  The  Altered  Blood, — We  have  shown  in  the  preceding  chapter 
that  the  colored  blood-corpuscles  are  not  only  greatly  and  rapidly 
diminished  in  malarial  fever,  but  that  they  often  lose  the  saline 
constituents.  We  have  every  reason  to  believe  that  the  blood- 
corpuscles,  taken  collectively,  perform  the  offices  of  an  immense 
gland  for  the  elaboration  of  the  materials  for  the  nutrition  of  the 
muscular  and  nervous  systems.  We  have  further  shown  that  the 
coloring  matters  of  the  serum  are  increased,  and  the  coloring  mat- 
ters of  the  bile  retained,  in  the  blood  of  malarial  fever.  And  I 
shall  hereafter  show  that  the  constitution  of  the  urine  is  greatly 
altered  in  the  severest  forms  of  malarial  fever,  and  that  some  of  its 
most  important  constituents  are  either  not  formed  at  all,  or,  if 
formed,  are  not  eliminated.  We  have  also  shown  that  the  fibrin  is 
altered  both  in  quantity  and  in  quality. 

Here,  then,  we  have  profound  alterations  of  the  blood  which  must 
induce  corresponding  disturbances  in  the  muscular  and  nervous 
systems,  and  in  all  the  organs  and  tissues  which  derive  their  natri- 
tion  from  the  blood.  Here,  then,  we  have  profound  alterations  in 
the  constituents  of  the  blood  which  must  produce  corresponding 
disturbances  in  the  general  and  capillary  circulations,  and  in  the 
chemical  changes  in  the  capillaries  and  surrounding  tissues  upon 
which  depend  the  capillary  circulation,  and,  in  fact,  the  development 
and  maintenance  of  all  the  forces — physical,  muscular,  and  nervous. 

As  a  general  rule,  the  general  and  capillary  circulations  are 
greatly  disturbed  in  congestive  fever.  These  disturbances  are  mani- 
fested in  the  quick,  thumping  action  of  the  heart,  the  small,  feeble, 
rapid  pulse,  the  panting,  full  respiration,  the  want  of  correspond* 
ence  between  the  temperatures  of  the  trunk  and  extremities,  the 
aberration  of  the  physical,  chemical,  muscular,  and  nervous  pheno- 
mena, and  in  the  stagnation  of  the  blood  in  the  different  organs  and 
tissues.  The  stagnation  of  the  blood  in  the  organs,  tissues,  and 
apparatus,  is  due  to  disturbances  in  the  sympathetic  and  cerebro- 
spinal system,  disturbances  in  the  general  circulation,  disturbances 
in  the  quantities  and  qualities  of  the  constituents  of  the  blood,  and 
arrest  or  perversion  of  the  chemical  changes  of  the  capillaries.  It 
is  well  established  that  the  circulation  of  the  blood  through  the 
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capillaries  depends  upon  the  relations,  quantitative  and  qualitative, 
physical  and  chemical,  of  the  individual  constituents  of  the  blood 
to  each  other,  and  to  the  capillaries  and  the  surrounding  tissues, 
and  that  disturbances  of  their  relations  will  be  attended  by  arrest 
of  the  capillary  circulation,  and  stagnation  and  congestion  of  the 
blood,  notwithstanding  that  the  general  circulatory  apparatus  may 
receive  a  sufficient  supply  of  nervous  force,  and  perform  its  offices 
with  sufficient  vigor. 

When  the  general  circulation  is  impeded,  either  by  the  direct 
action  of  the  malarial  poison,  or  of  the  altered  blood  upon  the  fibres 
of  the  heart,  or  by  the  withdrawal  or  perversion  of  the  nervous 
force  supplied  by  the  symipathetic  nervous  system,  or  by  the 
oerebro-spinal  nervous  system,  through  the  sympathetic,  conse- 
quent upon  the  action  of  the  altered  blood,  or  of  the  malarial 
poison,  or  of  both :  it  follows,  as  a  necessary  consequence,  that  the 
introduction  and  distribution  of  oxygen  will  be  retarded,  and  the 
chemical  changes  in  the  capillaries  will  be  impeded,  and  the  blood 
-will  stagnate  and  accumulate  in  the  capillaries. 

We  have  before  demonstrated  that  chemical  change  is  necessary 
for  the  development  of  muscular  and  nervous  force,  and  for  the 
manifestation  of  intellectual  phenomena.  Whenever,  therefore,  the 
normal  chemical  actions  of  the  blood  are  disturbed,  aberrated  nerv- 
ous action,  both  in  the  cerebro-spinal  and  sympathetic  nervous 
systems,  must  result. 

We  have  a  striking  confirmation  of  these  views  in  the  mode  of 
origin  and  progress  of  the  phenomena  called  chill  in  malarial  fever. 

The  poison,  as  we  have  before  demofistraied  in  the  chapter  on  the  blood, 
first  alters  the  consittult^m  of  the  blood,  and  interferes  with  the  actions  and 
secretions  of  those  organs  which  elaborate  the  blood,  before  producing  any 
perceptible  changes  in  the  phenomena  of  either  the  sympathetic  or  cerebro- 
spinal nervous  systems  ;  this  alteration  of  the  blood  progresses  until  a 
paint  is  reached,  where  either  such  compounds  are  generated  in  the  cycle 
of  chemical  changes,  induced  by  the  malarial  poison,  or  the  constituents 
of  the  blood,  especially  the  colored  blood-corpuscles  and  fibrin,  become  so 
altered  that  disturbances  are  produced  in  the  chemical  changes  by  which 
the  capillary  circulation  is  maintained,  and  as  a  necessary  consequence 
the  action  of  the  heart,  which  depends,  as  all  other  muscular  actions  do, 
upon  the  chemical  changes  in  the  capillaries,  is  impeded,  and  the  blood 
gradually  stagnates  in  the  capillaries,  and  accumulates  in  the  large 
bloodvessels  of  the  trunk  and  internal  organs,  and  the  temperature  of  the 
extremities,  due  to  (he  chemical  changes  of  the  blood  in  the^capillaries  and 
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the  surrounding  tmues,  sinks  far  below  the  normal  standard;  this  arred 
of  the  capillary  circuUition  in  the  extremities^  and  probably  also  in  the 
lungs^  is  attended  by  the  retention  of  the  products  of  excretion^  as  carbonic 
acid,  and  the  matters  thrown  off  from  the  skin  and  kidneys  ;  these  excre- 
mentitious  offending  matters^  together  unl/i  the  products  resulting  from 
the  perverted  chemical  changes^  due  in  part  to  the  reduction  of  the  fewi- 
perature  of  the  extremities  many  degrees  below  the  normal  standard^ 
stimulate  the  sympathetic  and  cerebrospinal  nervous  system;  the  senaa- 
tion  of  cold  is  felt,  attended  by  tvntching  and  jumping  of  the  muscles^ 
entirely  beyond  the  control  of  the  willy  because  they  are  due  to  aberrated 
muscular  and  nervous  action,  arising  from  disturbances  in  the  capillary 
circulation,  and  from  the  action  of  the  perverted  elements  of  the  blood; 
the  respiration  is  aroused,  more  oocygen  is  introduced,  and  the  tempera- 
ture of  the  trunk  elevated,  provided  the  alterations  in  the  constiiuiion  of 
the  blood  have  not  proceeded  too  far,  or  the  nervous  system  been  so  aver- 
whelmed,  eitJier  by  the  action  of  the  altered  products,  or  of  the  malarial 
poison,  that  they  cannot  respond  to  the  excitation  produced  by  the  altered 
and  retained  productions  ;  the  elevation  of  the  temperature  of  the  trunk 
is  attended  by  a  more  rapid  circulation  of  the  blood  in  the  capillaries  of 
the  heart  and  of  the  nervous  centres,  and  consequently  by  a  more  rapid 
and  powerful  action  of  the  heart  and  generation  of  nervous  force  ;  the 
oxygen  is  introduced  and  distributed  with  greater  rapidity,  tlie  chemical 
changes  in  the  capillaries  are  again  excited,  the  capillary  circulation  is 
first  restored  in  the  trunk  and  then  in  the  extremities,  the  elevation  if 
temperature  becomes  general,  and  we  have  the  phenomena  called  /ever. 

During  the  active  chemical  changes  of  fever,  the  malarial  poison  and 
the  altered  products  of  the  blood  are  draum  into  the  round  of  chemical 
change,  physically  and  chemically  altered,  and  are  finally  thrown  off 
from  the  lungs,  skin,  kidneys,  and  intestinal  canal.  After  the  removal 
of  these  offending  products,  the  excitants  of  the  sympathetic  and  oerdmh 
spinal  nervous  system,  after  the  system  has  been  purified,  as  if  by  fire; 
then  the  nervous  system  returns  back  to  the  normal  exercise  of  its  func- 
tions ;  the  force  and  frequency  of  the  heart  diminish;  the  panting,  fuU 
respiration  subsides  into  the  calm  regularity  of  health;  the  temperature, 
both  in  the  trunk  and  in  the  extremities,  returns  to  the  normal  standard, 
and  we  have  what  is  called  the  remission  of  fever. 

If  remedies  have  been  applied  which  affect  the  permanent  alteration, 
and  destruction,  and  removal  of  the  malarial  poison,  there  is  no  return 
of  the  chill,  succeeded  by  fever. 

If,  on  the  other  hand,  the  poison  Jias  not  thus  been  removed,  the  same 
round  of  phenomena  is  repeated,  the  bhod  is  again  altered^  the  capita 
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lary  circulation  is  again  reiardedj  and  the  whole  round  of  phenoTnena  is 
repeated. 

If  these  views  be  correct,  it  is  evident  that  malarial  fever  is 
paroxysmal,  not  because  the  action  of  the  cerebro-spinal  or  of  the 
sympathetic  system  is  paroxysmal,  but  because  the  relations  of  the 
malarial  poison  to  the  constituents  of  the  blood  and  organs  and 
apparatuses  are  such,  and  the  relations  to  the  chemical  changes 
necessary  to  the  development  of  the  physical,  muscular,  and  nerv- 
ous forces  are  such,  that  a  definite  series  of  actions  and  of  chemical 
changes  are  established,  which  result  in  the  removal  of  the  offending 
products ;  but  not  always  of  the  primary,  disturbing  element,  the 
poison,  which  will  again  excite  another  round  of  the  same  class  of 
actions — a  paroxysm. 

The  theory  here  advocated  is  based  upon  thousands  of  observa- 
tions upon  the  pulse,  respiration,  temperature,  physical  and  chemical 
changes  of  the  solids  and  fluids  during  all  the  stages  of  fever  and 
after  death,  and  is  consistent  with  every  fact  and  observation  re- 
corded in  this  essay.  It  is  important,  because  it  does  not  call  in 
tbe  aid  of  occult  qualities  of  the  nervous  system,  or  the  assistance 
of  the  unknown  vis-medicatrix  nature;  because  it  expresses  an 
analysis  of  the  phenomena,  at  the  same  time  that  it  indicates  the 
true  principles  of  the  treatment  of  malarial  fever ;  and  it  is  espe- 
cially important,  because  it  points  out  the  relative  position  and 
importance  of  the  phenomena,  and  the  true  direction  of  scientific 
investigation. 

Without  multiplying  at  this  time  facts,  we  would  simply  adduce 
the  phenomena  of  congestive  fever,  as  conclusive  demonstration  of 
the  truth  of  this  theory,  or,  rather,  expression  of  the  relations  of 
the  phenomena  of  fever.  In  congestive  fever,  where  the  nervous 
system  is  overwhelmed,  and  does  not  respond  to  the  action  of  the 
altered  compounds,  no  elevation  of  temperature  is  produced,  the 
chemical  changes  are  perverted  and  retarded,  and  the  temperature 
sinks  both  in  the  trunk  and  in  the  extremities,  the  altered  products 
remain,  and  death  is  inevitably  the  result,  unless  those  remedies 
can  be  applied  which  will  arouse  the  sympathetic  and  cerebro-spinal 
systems;  arouse  the  action  of  the  heart;  arouse  the  chemical 
changes  in  the  capillaries,  and  lead  to  a  vigorous  development  of 
the  physical,  chemical,  muscular,  and  nervous  forces,  and  result  in 
the  elimination  of  the  altered  products  and  the  poison. 

The  following  pathological  observations  will  substantiate  the 
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assertions,  with  reference  to  the  alterations  of  the  neriroQS  stroc- 
tures  during  malarial  fever : — 

Oaae  of  intermiUent  fever  occurring  in  the  latter  stages  of  phAitu 
pulmonalis. 

When  the  skullcap  was  removed,  about  fSij  of  sabarachnoid 
and  cerebro- spinal  fluid,  colored  red  bj  the  blood  which  escaped 
from  the  vessels  divided  during  the  removal  of  the  skullcapiy  flowed 
from  the  base  of  the  brain. 

Dura  mater  normal. 

Arachnoid  membrane  slightly  opalescent  in  several  spots,  espe- 
cially in  the  neighborhood  of  the  large  bloodvessels ;  the  greater   ] 
part  of  this  membrane,  however,  was  transparent  and  normal  ia 
appearance. 

Subarachnoid  fluid  moderately  abundant. 

Bloodvessels  of  pia  mater  filled  with  blood.  There  were  no 
marks  of  inflammation  either  in  the  pia  mater  or  in  the  arachnoid 
membrane. 

The  ventricles  of  the  brain  contained  small  quantities  of  serom. 

The  cortical  and  medullary  substances,  the  cerebellum,  pons 
Varolii,  the  medulla  oblongata,  and  the  spinal  marrow,  appeared 
natural  to  the  naked  eye.  The  structures  did  not  appear  to  be 
softened  or  materially  altered. 

Oase  of  remittent  and  typhoid  fevers  combined.  . 

Several  days  before  the  fatal  termination,  the  cerebral  symptoms 
were  well  marked.  The  patient  lay  in  a  stupor,  with  mouth  and 
eyes  open,  and  passed  his  urine  and  feces  in  bed ;  and  it  was  im* 
possible  to  arouse  him,  even  by  the  most  violent  shaking.  The 
examination  of  the  blood,  on  the  day  previous  to  death,  showed 
that  it  had  undergone  profound  alterations. 

Dura-mater  perfectly  natural;  arachnoid  membrane  opalescent 
(pearl  colored)  in  most  parts.  There  were  difiTerent  degrees  of  this 
opalescency,  from  almost  perfect  transparency  to  semi-translucency. 
This  change  was  especially  evident  in  the  neighborhood  of  the 
large  bloodvessels,  and  in  those  portions  of  the  arachnoid  which 
covered  the  depressions  between  the  convolutions.  Bloodvessels 
of  pia-mater  somewhat  more  distended  with  blood  than  usual ;  but 
not  so  much,  however,  as  to  account  for  the  cerebral  symptoms 
during  life.  Substance  of  brain  firm,  and  not  more  congested  with 
blood  than  normal.    The  appearance  of  the  structure  and  condition 
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of  the  brain,  and  its  bloodvessels  and  membranes,  did  not  corre- 
spond to  the  condition  of  congestion,  effusion,  or  softening,  which 
-the  cerebral  symptoms  led  us  to  expect.  The  brain  was  not  exa- 
mined microscopically  or  chemically,  and  there  may  have  been 
xninute  chemical  and  physical  changes  in  its  delicate  structures, 
^which  escaped  the  observation  of  the  naked  eye.  This  is  possible, 
"bat  not  probable ;  for  we  can  hardly  suppose  that  profound  altera- 
tions in  the  structure  of  so  delicate  an  organ  as  the  brain,  without 
some  changes  in  the  color  or  consistence  palpable  to  the  naked  eye. 
The  cerebro-spinal  phenomena  during  life  appear  to  have  been  the 
result  of  disturbances  in  the  circulation  and  constitution  of  the 
blood,  and  of  the  action  of  the  poison  or  its  products  in  the  blood 
npon  the  ganglionic  cells  and  commissures. 

Oase  of  an  Irish  baker,  attacked  during  convalescence  from  remittent 
fever  with  influenza,  and  drowned  by  the  effusion  of  serum  into  the 
bronchial  tubes  and  air<ells. 

Dura  mater  presented  the  usual  appearance;  arachnoid  mem- 
brane transparent;  bloodvessels  of  pia  mater  filled  with  blood. 
When  the  dura  mater  was  removed,  an  ulcer  in  the  substance  of 
the  brain  was  discovered,  occupying  a  position  near  the  centre  of 
the  superior  surface  of  the  left  hemisphere  of  the  cerebrum.  This 
ulcer  was  three-fourths  of  an  inch  in  length  and  half  an  inch  in 
breadth,  and  about  one-eighth  of  an  inch  in  depth.  The  walls 
were  thickened  and  much  harder  than  the  surrounding  brain.  The 
bloodvessels  of  the  surrounding  pia  mater  and  brain  were  congested 
with  blood,  and  there  was  an  effusion  of  a  small  quantity  of  bloody 
serum  between  the  arachnoid  and  pia  mater,  in  the  immediate 
neighborhood  of  the  ulcer,  but  nowhere  else.  The  appearance  of 
the  ulcer,  and  the  congestion  of  the  bloodvessels  around,  by  no 
means  accounted  for  the  death  of  the  patient.  The  ulcer  appeared 
to  be  of  long  standing,  and  was  in  the  process  of  healing.  During 
the  attack  of  malarial  fever,  and  during  convalescence,  the  patient 
was  dull,  lethargic,  and  indisposed  to  exert  his  mind  or  body. 
The  existence  of  this  ulcer  will  account  for  these  phenomena,  but 
not  for  the  death  of  the  patient,  which  was  due  to  the  rapid  pouring 
out  of  the  altered  liquor  sanguinis  of  the  blood  into  the  air-cells  and 
bronchial  tubes.  The  cerebral  symptoms  after  this  calamity  were 
not  different  from  those  which  would  occur  in  impeded  respiration 
and  circulation,  when  the  distribution  of  the  oxygen  and  the  removal 
of  the  carbonic  acid  were  retarded.    The  ventricles  of  the  brain 
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contained  the  usual  amount  of  clear  fluid,  and  the  stractures  of 
the  brain  presented  the  usual  consistence  and  appearance. 

Case  of  Irish  laborer,  attacked  wUh  pleuro-pneumoniaj  during  conva- 
lescence  from  remittent  fever. 

During  the  attack  of  remit^nt  fever,  which  was  severe,  the 
cerebral  symptoms  were  absent.  During  the  attack  of  pleuro- 
pneumonia which  supervened  immediately  upon  the  remittent 
fever,  the  cerebral  symptoms  were  well  marked ;  great  excitement 
and  frequent  aberrations  of  the  intellectual  faculties. 

Dura  mater  healthy ;  arachnoid  membrane  transparent  through- 
out its  extent  over  the  hemispheres  of  the  brain.  At  the  base  of 
the  brain  it  was  slightly  opalescent.  Bloodvessels  of  pia  mater 
not  more  filled  with  blood  than  usual.  The  cortical  and  medullary 
substances  of  the  cerebrum  and  cerebellum,  the  pons  YaroHi,  the 
medulla  oblongata,  and  superior  portion  of  the  spinal  marrow, 
appeared  natural  in  consistence  and  color ;  ventricles  of  the  brain 
contained  f5iv  of  golden -colored  serum.  The  superior  longitudinal 
sinus  of  the  dura  mater  contained  a  golden-yellow  elongated  clot, 
the  diameter  of  which  was  about  one-half  that  of  the  longitudinal 
sinus. 

Case  of  an  Irish  laborer,  who  was  attacked  in  the  early  stag&  of 
convalescence  from  intermittent  fever,  with  an  eruptive  disease  resembling 
the  severest  form  of  lichen  agrius. 

This  patient  had  been  exposed  to  the  malarial  influence  in  a  low, 
damp,  marshy  situation.  The  eruption  was  very  thick  upon  the 
face,  neck  and  chest;  in  these  regions,  and  especially  upon  the 
face,  the  papulae  were  very  numerous,  prominent,  of  a  vivid  red 
color,  and  in  many  places  closely  aggregated  into  large  clusters,  of 
irregular  form  and  size.  Numerous  vesicles  and  pustules,  contain- 
ing sero-purulent  fluid,  were  mingled  with  the  papulae.  From  the 
clusters  of  papulae,  vesicles  and  pustules,  an  ichorous  or  sero-puru- 
lent fluid  issued,  and  desiccated  into  yellow  crusts.  In  some  places, 
from  the  thickening  of  the  skin,  the  density  of  the  crust,  and  the 
depth  of  the  fissures,  the  disease  might  have  been  mistaken  for 
psoriasis.  On  the  legs  the  eruption  was  much  thinner,  and  resem* 
bled  lichen  tropicus  (prickly  heat).  The  vesicles  and  pustules  were 
so  large  and  numerous,  that  across  the  ward  the  eruption  resembled 
smallpox.  Under  treatment,  the  discharge  of  sero-purulent  fluid 
ceased,  the  pustules  and  vesicles  dried  up,  and  the  symptom  gra- 
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dually  disappeared,  but  the  patient  continued  weak  and  feeble  and 
lethargic.  Twelve  days  after  his  entrance  into  the  hospital  with 
tlie  eruption,  he  was  seized  with  a  strong  convulsion,  which  lasted 
&bout  ten  minutes,  and  was  succeeded  by  stupor.  Four  hours  after 
tie  convulsion,  could  not  be  aroused  by  the  loudest  interrogations 
and  the  most  violent  shaking.  The  left  arm  was  drawn  across  the 
iDreast,  and  appeared  paralyzed.  It  required  considerable  force  to 
straighten  it,  and  when  released  it  would  fly  back  to  its  former 
position,  like  a  steel  spring.  The  lefb  leg  was  also  paralyzed,  and 
in  like  manner  returned  when  removed  from  its  position.  The 
patient  remained  in  this  state  forty-eight  hours,  and  then  died. 

When  the  skullcap  was  removed,  about  fSvj  of  blood  flowed 
from  the  base  of  the  brain.  Dura  mater  normal  in  appearance; 
arachnoid  membrane  slightly  pearl  colored,  opalescent  in  several 
places;  bloodvessels  of  pia  mater,  especially  at  the  base  of  the 
brain,  filled  with  blood.  Much  blood  and  bloody  serum  were  eflFused 
between  the  dura  mater  and  arachnoid  membrane.  Cerebellum  and 
pons  Varolii  of  a  blood-red  color  upon  the  exterior.  The  ventricles 
of  the  brain  were  almost  entirely  filled  with  serum.  The  structure 
of  the  brain  appeared  to  be  somewhat  softer  than  usual,  and  the 
bloodvessels  were  filled  with  blood,  and  distinct.  Bloodvessels  of 
medulla  oblongata  and  superior  portion  of  spinal  cord  filled  and 
distended  with  blood.  Much  bloody  serum  was  effused  around  the 
spinal  cord.  No  clots  were  found  in  the  blood  and  serum  effused 
around  the  brain.  The  liver  and  spleen  bore  the  marks  of  the 
effects  of  malarial  fever;  they  were,  however,  recovering.  It  is 
impossible  to  determine  positively  the  cause  of  this  sudden  effusion 
of  blood  and  serum  upon  the  brain.  Were  the  softening  of  the 
nervous  structures  and  alterations  of  the  capillaries  the  results  of 
the  malarial  poison  7  or  were  they  the  results  of  the  action  of  the 
cause,  whatever  it  was,  which  produced  the  eruption  ? 

Case  of  remittent  fever,  occurring  in  an  Irish  baker,  of  feeble  consti- 
tution, during  exposure  and  dissipation.  This  patient  died  without 
any  treatment,  except  the  administration  of  a  purgative. 

Dura  mater  and  arachnoid  membrane  normal ;  bloodvessels  of 
pia  mater  contained  more  blood  than  usual,  but  there  were  no 
marks  of  inflammation ;  faj  of  clear  serous  fluid  escaped  from  the 
spaces  between  the  dura  mater  and  arachnoid  membrane,  and  be- 
tween the  arachnoid  membrane  and  pia  mater. 
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Cfise  of  remittent  fever  converted  into  congestive  fever^  hy 
purgation^  and  neglect  of  stimulation  and  the  sulphate  of  quinia. 

Towards  the  close  of  life  the  intellect  was  sluggish,  but  perfectly 
clear  when  aroused.  Throughout  the  attack  there  were  no  well- 
marked  cerebral  symptoms.  Brain  examined  twelve  hours  after  death, 
'  Dura  mater  unusually  thick  and  firm,  and  adherent  in  several 
places  to  the  arachnoid  membrane.  The  thickening  of  the  dura 
mater  and  the  adhesions  were  of  long  standing,  and  were  not  con- 
nected with  this  attack  of  malarial  fever.  Bloodvessels  of  the  dun 
mater  filled  with  blood;  arachnoid  membrane  opalescent^  pearl 
colored,  and  in  many  places  adherent  to  the  pia  mater.  These 
adhesions,  like  those  between  the  dura  mater  and  arachnoid  mem- 
brane, were  apparently  of  long  standing.  Between  the  arachnoid 
membrane  and  pia  mater  bloody  serum  was  effused,  thus  imparting 
to  these  membranes  (especially  the  inferior  portions  from  the  gravi- 
tation  of  the  blood)  a  red  appearance.  Bloodvessels  of  pia  mater 
were  filled  with  blood.  The  bloodvessels  of  these  portions  of  the 
pia  mater  which  extended  into  the  ventricles  of  the  brain  were  also 
engorged  with  blood.  The  ventricles  of  the  brain  contained  a  small 
quantity  of  clear  serum.  Structure  of  cerebrum  appeared  to  be 
somewhat  softer  than  normal.  This  softening  may  have  been  the 
result  of  post-mortem  decomposition.  Bloodvessels  in  tbe  sub- 
stance of  the  brain  distinct  and  more  engorged  with  blood  than 
usual.  Structure  of  cerebellum,  medulla  oblongata,  and  superior 
portion  of  spinal  cord  presented  the  usual  appearance  and  tenacity. 
The  bloodvessels  of  the  spinal  cord  appeared  to  be  more  congested 
with  blood  than  usual. 

Case  of  congestive  fever,  aggravated  and  shortened  by  bleeding  and 
purgatives,  and  allowed  to  run  its  course  unchecked,  by  the  neglect  of 
stimulants  and  sulphate  of  quinia. 

Before  the  abstraction  of  blood  the  cerebral  symptoms  were 
urgent.  The  patient  appeared  to  suffer  intense  agony  in  his  head; 
both  hands  were  clasped  around  his  head  ;  he  tossed  violently  about 
his  bed ;  every  breath  was  accompanied  with  a  deep  groan,  and 
an  exclamation  about  the  pain  in  his  head ;  and  he  was  unable  to 
give  a  coherent  answer.  Cut-cups  to  the  temples  and  back  of  the 
neck,  general  bloodletting,  and  sinapisms,  relieved  the  cerebral 
symptoms.  Stimulants  and  sulphate  of  quinia  were  not  adminis* 
tered,  and  the  cerebral  symptoms  returned  with  much  less  violence, 
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and  at  the  end  of  fifty  hours  the  patient  died.  When  the  skullcap 
-was  removed,  four  hours  after  death,  fSij  of  blood  flowed  from  the 
base  of  the  brain,  and  appeared  to  have  come,  in  great  measure, 
from  a  rupture  in  one  of  the  sinuses  of  the  dura  mater. 

Arachnoid  membrane  opalescent,  pearl  colored.  A  small  quan- 
tity of  yellow  serum  was  effused  between  the  arachnoid  membrane 
and  pia  mater.  Bloodvessels  of  pia  mater  engorged  with  blood. 
Substance  of  brain  appeared  to  be  softer  than  usual.  Upon  the 
cut  surface  were  seen  the  cut  extremities  of  numerous  bloodvessels 
filled  with  blood.  The  lateral  ventricles  of  the  brain  were  nearly 
filled  with  golden  serum.  Bloodvessels  of  that  portion  of  the  pia 
mater  which  enters  the  ventricles  engorged  with  blood.  Blood- 
vessels at  the  base  of  the  brain  and  superior  portion  of  the  medulla 
oblongata  greatly  distended  with  blood.  The  bloodvessels  at  the 
base  and  dependent  portions  of  the  brain  were  more  distended  with 
blood  than  those  of  the  superior  portions  of  the  brain.  There  were 
no  marks  of  inflammation  anywhere,  and  the  congestion  of  the 
blood  in  the  bloodvessels  appeared  to  be  due  to  its  stagnation  from 
disturbances  of  the  general  and  capillary  circulations,  produced  by 
tbe  altered  blood  and  the  formation  of  heart  clots  and  fibrinous 
concretions  in  the  pulmonary  arteries  and  veins. 

Oase  of  congestive  fever ;  death  resulting,  in  great  measure,  from  the 
formation  of  fibrinous  concretions  in  the  heart  and  bloodvessels. 

The  cerebral  symptoms  appeared  suddenly,  and  were  of  the  most 
marked  and  decided  character.  The  patient  was  taken  suddenly 
with  coma,  and  lay  with  his  mouth  and  eyes  open,  perfectly  insen- 
sible, and  emitting  at  every  breath  a  sharp,  quick  groan,  like  the 
barking  of  a  dog.  When  the  skullcap  was  removed,  three  hours 
after  death,  f^iij  of  bloody  serum  flowed  from  the  base  of  the  brain. 
The  admixture  of  blood  with  the  cerebro-spinal  fluid  appeared  to 
have  been  due  entirely  to  the  wounding  of  bloodvessels  during  the 
removal  of  the  skullcap.  The  arachnoid  membrane  was  but  slightly 
opalescent;  in  most  places  it  was  perfectly  transparent.  The  fluid 
effused  between  the  arachnoid  membrane  and  pia  mater,  and  into 
the  ventricles  of  the  brain,  presented  the  golden  color  of  the  serum 
of  the  blood.  Bloodvessels  of  pia  mater  filled  with  blood.  Blood- 
vessels at  the  base  of  the  brain,  and  upon  the  medulla  oblongata  and 
spinal  cord,  more  engorged  with  blood  than  those  upon  the  superior 
portions  of  the  brain.     This  was,  without  doubt,  due  solely  to  the 
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effect  of  gravity.  The  substance  of  the  brain  possessed  the  nsnal 
consistency,  and  appeared  to  the  naked  eye  to  be  normal  in  atme- 
ture. 

Case  of  congestive  fever. 

Stout  seaman,  sick  only  four  days.  On  the  second  day  became 
comatose,  and  continued  insensible,  passing  his  urine  and  feces  in 
bed  until  death.  The  treatment  was  defective  in  energy.  Stima- 
lants  and  sulphate  of  quinia  were  not  used  with  sufficient  freedom 
and  frequency.    Brain  examined  tweniy  hours  after  death. 

Dura  mater  and  arachnoid  membrane  presented  a  healthy  appear- 
ance. The  subarachnoid  fluid  was  of  a  reddish  color.  The  ventri- 
cles of  the  brain  were  almost  completely  filled  with  a  reddisb  fluid 
Bloodvessels  of  pia  mater  congested  with  blood.  Bloodvessels  of 
the  superior  portions  of  the  brain  less  congested  with  blood  than 
those  of  the  inferior  portions.  The  substance  of  the  braiu  pre- 
sented nothing  abnormal  to  the  naked  eye,  or  to  the  touch. 

Case  of  remittent  fever ^  neglected  for  ten  daySj  terminating  in  conges- 
tive fever. 

Four  days  before  death  cerebral  symptoms  well  marked ;  great 
torpor  of  the  intellect  when  stimulants  were  withheld,  and  when 
freely  administered  unusual  excitement,  attended  with  aberration 
and  incoherency.    Brain  examined  twelve  hours  after  deatli. 

Dura  mater  normal;  arachnoid  membrane  opalescent, pearl  color^ 
in  many  spots ;  subarachnoid  fluid  in  normal  quantity;  bloodvessels 
of  pia  mater  filled  with  blood ;  substance  of  brain  firm,  and  altered 
neither  in  consistency  nor  in  appearance.  Bloodvessels  of  the  sub- 
stance of  the  brain  not  more  distinct  than  normal;  ventricles  of 
brain,  and  the  space  around  the  medulla  oblongata  and  spinal  cord, 
filled  with  light  yellow  fluid.  When  the  medulla  oblongata^  and 
superior  portion  of  the  spinal  cord  were  removed,  the  serum  flowed 
in  (the  shoulders  being  slightly  depressed),  and  filled  the  vertebral 
canal. 

Case  of  congestive  fever;  fibrinous  concretion  in  the  heart  and  blood- 
vessels,  cerebral  symptoms  severe,  coma,  and  complete  insensibility. 
Brain  examined  twelve  hours  after  death. 

The  longitudinal  sinus  of  the  dura  mater  contained  an  elongated^ 
flattened,  ribbon-like,  fibrinous  clot,  which  was  free  from  colored 
blood-corpuscles,  and  of  a  light  yellow  color.    This  was,  without 
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doubt,  formed  before  death.  Arachnoid  membrane  opalescent,  pearl 
colored  in  many  places.  Bloodvessels  of  pia  mater  filled  with  blood. 
Sobstancb  of  brain  appeared  to  be  normal  in  color  and  texture,  as 
far  as  an  examination  with  the  naked  eye  extended ;  it  was,  per- 
liaps,  a  little  softer  than  usual;  but  this  may  have  been  dae  to  post- 
mortem changes,  and  at  any  rate  would  not  account  for  the  symp- 
toms during  life.  Bloodvessels  of  medalla  oblongata  and  superior 
portion  of  spinal  cord  not  congested  with  blood. 

Com  of  congestive  fever.  Death  occurred  forty-three  hours  after  the 
commencement  of  the  attack,  which  commenced  suddenly,  unth  vomiting, 
cold  extrerrtities,  complete  prostration,  and  delirium. 

When  the  skullcap  was  removed,  twenty  four  hours  after  death, 
fSiij  blood  flowed  from  the  base  of  the  brain,  which  contained  no 
coagula,  and  appeared  to  have  been  effased  before  de^th.  Arachnoid 
membrane  opalescent  in  a  few  spots.  Bloodvessels  of  pia  mater 
filled  with  blood.  The  sub-arachnoid  fluid  was  of  a  bloody  red 
color.  Bloodvessels  at  the  base  of  the  brain,  and  surrounding  the 
medulla  oblongata  and  superior  portion  of  the  spinal  cord,  were 
filled  with  blood.  The  substance  of  the  brain  was  normal  in  con- 
eistence  and  appearance. 

Chest. 

The  lungs,  in  uncomplicated  malarial  fever,  presented  no  abnor- 
mal appearance,  except  the  accumulation  of  the  blood  in  the  most 
dependent  parts,  which  resembled  in  all  respects  and  were  due  to 
the  same  causes  as  the  accumulation  of  the  blood  in  the  vessels  of 
the  most  dependent  parts  of  all  the  organs  and  tissues. 

The  heart  presented  no  uniform  pathological  alterations  which 
could  be  referred  to  malarial  fever.  In  the  hearts  of  drunkards, 
fieitty  degeneration  was  frequently  observed ;  but  this  was  an  effect 
of  the  alcohol,  and  not  of  the  malarial  poison.  In  some  cases  the 
heart  was  paler  and  softer  than  usual ;  these  did  not  appear  to  be 
uniform  alterations. 

AUMENTABY  CaNAL. 

During  the  severe  forms  of  malarial  fever,  the  secretions  of  the 
mouth  were,  as  an  almost  universal  rule,  suppressed;  and  the 
tongue,  when  not  coated  with  fur,  presented  a  bright  red,  dry, 
rough  surface,  with  enlarged  papillae.  The  bright  red  qoIot  of  the 
tongue  was  due  to  the  stagnation  of  the  blood  and  the  accumulation 
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of  tbe  blood-corpuscles  in  the  capillaries.  In  numerous  instance 
I  have  observed  the  dry,  harsh,  hard  tongue  become  soft  and  moist 
under  the  action  of  stimulants  and  sulphate  of  qainia.  This  sup- 
pression of  secretion  and  congestion  of  the  bloodvessels  of  the 
tongue  and  mucous  membrane  of  the  mouth,  was  the  resalt  of  de- 
rangements in  the  capillary  circulation,  induced  by  altered  blood, 
by  the  disturbed  circulation,  and  by  aberrated  nervous  force  sup- 
plied by  the  sympathetic  system,  and  not  of  inflammation  or  irrita- 
tion. We  consider  the  glowing^  red^  dry  tongue  of  remittent  and  con- 
gestive fever  as  a  valuable  index  of  the  condition  of  the  capillary  circu- 
lation in  other  parts  of  the  body.  It  does  not  by  any  means  indicate  <m 
inflamed  or  even  irritated  state  of  the  stomach.  In  several  cases,  which 
presented  throughout  their  course  dry,  red  tongues,  as  hard  and  as 
rough  as  boards,  attended  with  great  tenderness  of  the  epigastrium, 
the  stomach  presented  after  death  a  normal  appearance,  without  any 
marks  of  inflammation,  or  even  of  irritation. 

STOMACH  AND  INTESTINAL  CANAL. 

The  pathological  alterations  of  the  stomachy  observed  after  death, 
did  not  correspond  to  the  severity  of  the  symptoms,  the  vomitiDg 
and  pain  upon  pressure,  during  the  progress  of  the  fever.  The  in- 
jection of  the  bloodvessels,  and  the  mottled,  purplish,  brownish-red 
color  after  death,  appeared  to  be  indicative,  not  of  inflammation, 
but  rather  of  stagnation  and  accumulation  of  the  blood  in  tbe  capil- 
laries, consequent  upon  the  disturbance  of  the  relations  of  the  blood 
to  the  capillaries.  The  distressing  vomiting,  so  often  a  troublesome 
symptom  in  malarial  fever,  appeared  to  depend  upon  the  contact  of 
tbe  altered  bile  (the  stomach  was  frequently  found  discolored  with 
bile),  and  the  irritation  of  the  nervous  centres  which  supply  the 
stomach  with  nervous  force  by  the  altered  blood  and  by  the 
malarial  poison. 

In  cases  where  there  has  been  chronic  inflammation  of  the 
stomach  before  the  appearance  of  the  fever,  and  in  cases  of  long 
standing,  where  the  solids  and  fluids  were  permanently  altered, 
decided  alterations  of  structure  were  found  in  the  stomach.  It  may 
be  asserted,  however,  that  there  is  no  constant  and  characteristic 
lesion  of  the  stomach  in  malarial  fever,  which  would  distinguish  it 
from  other  fevers. 

These  remarks  apply  also  to  the  small  intestines.  The  mucoiis 
membrane  frequently  presented  a  purplish,  irregularly  injected, 
mottled  appearance,  especially  after  the  administration  of  purga- 
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tives;  and  it  was  frequently  observed  that  the  injection  of  the 
bloodvessels  was  greatest  in  the  dependent  portions  of  the  intes- 
tines. In  several  cases,  Brunner's  glands  in  the  duodenum  were 
enlarged  and  distinct.  The  solitary  glands  of  the  small  intestines 
appeared  in  many  cases  enlarged  and  distinct.  Peyer's  glands,  in 
all  the  cases  except  one  which  was  characterized  by  true  typhoid 
symptoms,  were  uniformly  free  from  any  well-marked  morbid  altera- 
tion. In  some  cases  they  were  distinct  and  well  defined  in  their 
oatline,  and  presented  a  honey-comb  surface  dotted  with  dark 
points;  but  they  were  always  free  from  marks  of  inflammation,  and 
even  of  irritation,  and  in  their  pale  white  color  contrasted  strongly 
with  the  surrounding  mucous  membranes,  discolored  with  bile, 
and  often  irregularly  injected  with  blood. 

These  statements  will  now  be  illustrated  by  the  following  post- 
mortem examinations  :— 

Case  of  intermittent  fever  occurring  in  (ke  latter  stages  of  phthisis 
pulmonalis.    Autopsy  twelve  hours  after  death. 

Stomach  small,  contracted;  small  intestines  and  colon  inflated' 
with  air.  Mucous  membrane  of  stomach  of  a  purplish-red  color  in 
spots,  presenting  a  mottled  appearance.  Bloodvessels  upon  the 
exterior  filled  with  blood.  The  small  intestines  contained  fecal 
matters  colored  by  bile.  Mucous  membrane  of  the  small  intestines 
of  a  dark-purplish  and  reddish-yellow  hue.  Bloodvessels  upon  the 
exterior  and  through  the  structures  of  the  intestines  were  filled 
with  dark  blood.  Glands  of  Peyer  normal,  not  enlarged  nor  con- 
gested.   Brunner's  glands  did  not  attract  attention. 

Case  of  remittent  and  typhoid  fevers  combined.  Autopsy  four  hours 
after  death. 

Internal  surface  of  the  stomach,  colored  yellow  with  bile.  As 
fkr  as  the  unaided  eye  could  ascertain,  the  mucous  membrane  was 
continuous  and  unaltered  in  structure.  The  bloodvessels  of  the 
mucous  membrane  were  filled  with  blood,  and  several  spots  were 
more  engorged  with  blood  than  the  rest  of  the  surface,  presenting 
an  ecchymosed  appearance.  The  mere  stagnation  of  the  blood  in 
the  vessels  and  capillaries  of  the  mucous  membrane  is  not  signifi- 
cant of  alterations  in  the  structures,  or  of  inflammation,  or  even  of 
irritation.  To  the  nailed  eye  there  were  no  pathological  alterations 
in  the  structures  of  the  stomach. 

The  color  of  the  intestines,  externally  and  internally,  was  darker 
VOL.  xn.— 29 
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than  usual ;  the  small  intestines  contained  fecal  matters,  epithelial 
cells,  mucus-corpuscles,  and  mucus  colored  yellow  with  bile.  Blood- 
vessels of  the  mucous  membrane  of  the  small  and  large  intestines 
injected  with  blood.  The  mucous  membrane  was  most  injected 
with  blood,  and  presented  a  purplish  color,  in  the  last  eight  feet  of 
the  inferior  portion  of  the  ileum.  This  engorgement  of  the  blood- 
vessels was  greatest  in  the  immediate  region  of  the  ileo-csecal  valve. 
The  solitary  glands  were  numerous,  enlarged,  elevated  and  dis- 
tinct, and  of  a  brown  color.  When  the  intestines  were  held  up  to 
the  light,  bloodvessels  engorged  with  blood,  were  seen  passing  to 
each  gland.  The  bloodvessels  supplying  the  solitary  and  Peyer^s 
glands  were  more  engorged  with  blood  than  those  supplying  the 
mucous  membrane  generally.  These  solitary  glands  were  most 
numerous  in  the  neighborhood  of  the  ileo-csdcal  valve,  and  were 
found  scattered  over  the  superior  portion  of  the  colon ;  and  over 
the  ciBcum,  and  over  eight  feet  of  the  inferior  portion  of  the  ileunt 

Foyer's  glands  were  enlarged  and  elevated.  These  glands  were 
of  various  sizes,  from  one-quarter  of  an  inch  to  half  an  inch  in 
breadth.  They  occurred  at  intervals  of  from  one  to  two  inches 
from  each  other,  and  extended  from  the  ileo-csecal  valve,  along  the 
mucous  membrane  of  the  ileum,  for  about  nine  feet.  The  blood- 
vessels around  these  glands  were  engorged  with  blood.  This  part 
of  the  mucous  membrane  of  the  ileum,  studded  with  the  aolitary 
and  Foyer's  glands,  was  far  more  injected  with  blood  than  the  sto- 
mach, jejunum,  or  superior  portion  of  the  ileum.  Although  these 
glands  were  enlarged,  elevated,  and  injected  with  blood,  still  they 
could  not,  by  any  means  be  compared  to  the  condition  of  these 
glands,  in  an  advanced  stage  of  typhoid  fever. 

That  this  case  was  one  of  typhoid  fever  was  demonstrated  by 
the  great  susceptibility  of  the  intestinal  canal  to  the  action  of  small 
doses  of  purgatives,  the  continued  elevation  of  the  temperature, 
and  rapid  action  of  the  pulse  without  any  remission,  the  appear- 
ance of  albumen  in  the  urine,  and  the  low  muttering  delirium ; 
that  it  was  also  a  case  of  remittent  fever  was  demonstrated  by  the 
slate  or  bronzed  liver,  the  alteration  in  the  blood,  and  the  disor- 
ganized enlarged  spleen. 

Case  of  an  Irish  baker^  attacked  during  convalescence  from  remiUaU 
/every  with  influenza^  and  droivned  by  the  effusion  of  serum  into  the 
bronchial  tubes  and  air-cella.    Autopsy  eight  hours  after  death, 

Stomach,  pale  and  perfectly  healthy  in  appearance.  Intestinal 
canal,  from  the  stomach  to  the  anus,  pale  and  healthy  in  appearance. 
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Case  of  Irish  laborer^  attacked  unih  pleuro-pneumonia  during  con- 
valescence from  remittent  fever.    Autopsy  nine  hours  after  death. 

Stomach  enormously  distended  with  gas.  Mucous  membrane  pale 
and  healthy  in  appearance.  Small  intestines  and  colon  healthy  in 
appearance  to  the  naked  eye. 

Case  of  an  Irish  laborer  who  was  attacked  in  the  early  stages  of  con- 
valescence from  intermitterU  fsver^  tvilh  an  eruptive  disease  resembling 
the  severest  form  of  lichen  agriiis,  and  who  died  suddenly  from  effusion 
of  blood  upon  the  base  of  the  brain.    Autopsy  five  hours  after  death. 

Bloodvessels  upon  the  exterior  of  the  stomach  filled  with  black 
blood.  Internal  mucous  membrane  generally  of  a  reddish  and 
pinkish  color,  and  in  many  spots  where  the  congestion  was  greater, 
the  color  was  much  deeper.  Brunner's  glands  in  the  duodenum, 
and  Lieberklihn's  follicles,  in  the  pyloric  extremity  of  the  stomach, 
and  in  the  pylorus  and  duodenum,  appeared  to  be  enlarged,  and 
gave  to  the  mucous  membrane  a  mammillated  appearance. 

Mucous  membrane  of  the  small  intestines  of  a  reddish  color,  with 
bloodvessels  filled  with  blood,  especially  at  the  superior  portion. 
The  glands  of  Feyer,  in  the  inferior  portion  of  the  ileum,  espe- 
cially in  the  region  of  the  ileo-caecal  valve,  were  enlarged.  Solitary 
glands  in  the  superior  portion  of  the  colon  also  enlarged.  Mucous 
membrane  of  the  stomach  and  intestines  was  colored  yellow  by  the 
bile.  The  small  intestines  contained  much  offensive  gas,  tenacious 
mucus,  and  fecal  matters  colored  yellow  by  the  bile.  The  colon 
was  distended  with  offensive  gas. 

Case  of  a  house  painter,  who  during  convalescence  from  a  severe 
attack  of  malarial  fever  was  seized  with  convulsions,  and  died  comatose. 
Autopsy  five  hours  after  death. 

Stomach  and  small  and  large  intestines  presented  a  healthy  ap- 
pearance. 

Case  of  German  butcher,  who,  after  suffering  with  chill  and  fever  for 
two  months  without  any  medical  attendance,  was  seized  with  congestive 
fever.    Autopsy  four  hours  after  death. 

He  was  relieved  from  congestive  fever,  but  the  alterations  of  the 
organs  and  tissues  and  blood  had  been  so  profound,  that  notwith- 
standing the  use  of  alteratives,  sulphate  of  quinia,  stimulants,  and 
natritious  diet,  he  died  twenty-three  days  after  the  attack  of  con- 
gestive fever.  Previous  to  death  the  digestion  was  imperfect  and 
the  bowels  loose. 
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The  stomach  and  small  and  large  intestines  were  greatly  con- 
tracted. Bloodvessels  of  mesentery,  omentum,  and  exterior  soifaoe 
of  stomach,  and  small  and  large  intestines,  engorged  witli  black 
blood.  The  mucous  membrane  of  the  stomach  presented  an  ap- 
pearance resembling  that  of  chronic  inflammation.  The  exterior 
of  the  large  and  small  intestines  was  of  a  purplish  color.  The 
mucous  membrane  of  the  small  intestines  did  not  appear  to  be 
altered  in  structure.  Glands  of  Peyer,  enlarged  and  distinct;  some 
of  them  were  several  inches  in  length.  The  glands  of  Peyer,  how- 
ever, did  not  present  the  appearance  of  active  inflammation,  as  in 
typhoid  fever.  They  were  even  paler  than  usual.  The  solitary 
glands  did  not  attract  attention.  The  lymphatics  of  the  mesentery 
were  much  enlarged. 

It  is  worthy  of  note  that  in  this  case,  which  assumed  a  low  ty- 
phoid type,  the  glands  of  Peyer  were  not  inflamed. 

Case  of  remittent  fever,  occurring  in  an  Irish  laborer  of  feeble  consd- 
tutiorij  during  exposure  and  dissipation.  This  patient  died  without  om/ 
treatment  except  the  administration  of  a  gentle  purgative.  AtUcpByfouf 
hours  after  death. 

The  mucous  membrane  of  the  stomach  presented  the  nsual 
healthy  appearance.  The  mucous  membrane  of  the  small  intes- 
tines appeared  to  be  healthy.  Glands  of  Peyer  large  and  distinct^ 
but  pale,  and  without  any  marks  of  congestion  or  inflammatioD. 
Several  of  these  glands  were  three  inches  in  length.  The  solitary 
glands,  especially  in  the  region  of  the  ileo-csecal  valve,  were  en- 
larged and  prominent.  They  were  about  the  size  of  millet-seed, 
and  of  a  reddish-brown  color. 

Case  of  remittent  fever,  converted  into  congestive  fever  by  exeessUt 
purgation  and  neglect  of  stimulation  and  the  sulphate  of  quinta.  Au- 
topsy twelve  hours  after  decUh. 

The  stomach  contained  no  fluid  or  gas ;  bloodvessels  upon  the 
exterior  filled  with  blood ;  mucous  membrane  of  stomach  of  a 
dark  purplish  color.  The  color  of  the  mucous  membrane  was  not 
uniform ;  it  was  much  deeper  in  some  spots  than  in  others,  thus 
presenting  a  mottled  appearance.  The  compound  muciparous  fol- 
licles (Brunner's  glands)  of  the  stomach  and  duodenum  were  pro- 
minent and  enlarged. 

Bloodvessels  of  the  superior  and  inferior  portions  of  the  intes- 
tinal canal  appeared  to  be  more  engorged  with  blood  than  those  of 
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the  middle  portions.  The  mncoas  membrane  of  the  small  intestines 
was  covered  by  a  layer  of  mucas  and  fecal  matter,  colored  yellow 
by  the  bile. 

The  solitary  glands  in  the  inferior  portion  of  the  ileum,  and 
especially  in  the  region  of  the  ileo-cs8cal  valve,  were  enlarged  and 
distinct.  The  glands  of  Peyer  were  distinct,  but  not  enlarged  or 
inflamed. 

Case  of  congestive  fever,  aggravated  and  shortened  by  Heeding  and 
purgatives^  and  allowed  to  run  its  course  unchecked,  by  the  neglect  of 
stimulants  and  sulphate  of  quinia.    Autopsy  four  hours  after  death. 

Mucous  membrane  of  stomach  corrugated  and  of  a  purplish 
color,  varying  in  intensity  in  different  spots.  The  stomach  con- 
tained eight  fluidounces  of  a  dark  greenish-black  fluid,  which  re- 
sembled, upon  a  general  view,  the  black  vomit  of  yellow  fever. 
Under  the  microscope  this  fluid  was  found  to  contain  numerous 
mucus-corpuscles,  epithelial  cells  of  the  mucous  membrane,  and 
gastric  glands,  peptic  cells,  and  dark  granules.  These  various 
bodies  were  of  a  greenish  and  yellow  color  under  the  microscope. 
The  action  of  nitric  acid  demonstrated  that  the  color  was  due  to 
the  presence  of  bile.  The  color  of  a  mass  of  this  fluid  from  the 
stomach,  like  that  of  the  bile  from  the  gall-bladder,  was  of  a  dark 
blackish-green  color,  whilst  the  thin  layers,  like  those  of  the  bile, 
were  of  a  yellow  color.  I  was  unable  to  distinguish  any  colored 
corpuscles,  notwithstanding  the  close  resemblance  to  black  vomit. 
The  granules  did  not  resemble  altered  blood-corpuscles. 

The  color  of  the  mucous  membrane  of  the  small  intestines  was 
darker  than  usual,  and  the  surface  was  covered  with  mucus-cor- 
puscles and  epithelium,  colored  yellow  by  bile. 

Bloodvessels  of  the  ileum,  especially  in  the  region  of  the  ileo- 
c»cal  valve,  engorged  with  blood.  Neither  the  glands  of  Peyer 
nor  the  solitary  glands  were  enlarged.  Bloodvessels  of  colon  filled 
with  blood.  Exterior  surface  of  rectum  diversified  by  numerous 
ecchymosed  spots  of  a  bright  arterial  hue. 

Case  of  congestive  fever.  Death  resulting  in  great  measure  from  the 
formation  of  firinous  coagula  in  the  heart  and  bloodvessels.  Great 
tenderness  upon  pressure  of  epigastrium.  Autopsy  three  hours  after 
death. 

Stomach  distended  with  gas.    Mucous  membrane  discolored  by 


446  OBSSBYATIONS   ON 

yellow  bile,  and  diversified  with  panctated  spots  of  a  brilliant  red 
color. 

Small  intestines  contained  bile  and  feces,  which  were  extraordi- 
narilj  offensive.  The  calomel  and  oil  administered  previoDs  to 
death  had  commenced  to  operate.  When  the  feces  and  epithelial 
cells,  colored  yellow  by  bile,  were  scraped  ofi^  the  mucous  mem- 
brane presented  the  normal  appearance.  The  glands  of  Peyer  were 
remarkably  large  and  distinct;  several  of  them  were  three  inches 
in  length;  their  surfaces  were  pale,  and  exhibited  no  marks  of 
inflammation. 

Case  of  congestive  fever,  &out  seaman^  sick  only  four  days,  (h 
Hie  second  day  became  comatose^  and  continued  insensible^  passing  his 
urine  and  feces  in  bed  until  death.    Autopsy  twenty  hours  after  death. 

The  mucous  membrane  of  the  alimentary  canal,  from  the  oeso- 
phagus to  the  anus,  presented  the  normal  color,  and  showed  no 
signs  whatever  of  congestion  or  inflammation. 

Case  of  remittent  fever^  neglected  for  ten  days,  terminating  in  conges- 
tive fever.  Tongue  red,  dry,  and  hard.  Autopsy  twelve  hours  afkt 
death. 

Bloodvessels  upon  the  exterior  of  the  stomach  flUed  with  blood. 
The  mucous  membrane  bore  no  marks  of  inflammation,  and  was 
not  more  congested  with  blood  than  usual. 

The  exterior  and  mucous  membrane  of  the  jejunum  presented 
the  usual  appearance.  There  was  no  unusual  appearance,  either  of 
congestion,  irritation,  or  inflammation.  The  mucous  membrane  of 
the  ileum,  especially  at  the  lower  portion,  was  more  congested  with 
blood,  and  of  a  darker  color  than  usual.  The  intestinal  canal* 
through  its  entire  length,  was  empty.  The  mucous  membrane 
presented  a  yellow  appearance,  probably  due  to  the  presence  of 
bile. 

The  solitary  glands  of  the  ileum,  especially  in  the  neighborhood 
of  the  ileO'Cddcal  valve,  were  numerous,  enlarged,  elevated,  distinct, 
and  of  a  brown  color.  When  the  intestines  were  held  up  to  the 
light,  the  bloodvessels  filled  with  blood  could  be  distinctly  seen 
sending  off  branches  to  each  gland.  The  glands  of  Peyer  were 
large,  distinct,  and  elevated.  Several  of  these  glands  in  the  lower 
portion  of  the  ileum  were  three  inches  in  length.  These  glandsi 
however,  were  not  inflamed,  as  in  typhoid  fever,  and  presented  the 
usual  pale  appearance. 
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Case  of  congestive  fever.  Fibrinous  concretions  in  ihe  heart  and 
bloodvessels  ;  cerebral  symptoms  severe  ;  coma  and  complete  insensibility; 
tangite  red^  dry,  roughs  and  hard.    Autopsy  twelve  hours  after  death. 

Exterior  surface  of  stomach  and  intestines  pale.  Bloodvessels 
of  omentum  and  mesentery  were  filled  with  black  blood.  The 
stomach  contained  a  yellow,  mucusJike  fluid.  The  mucous  mem- 
brane of  the  stomach  was  dyed  yellow  by  the  bile.  With  the 
exception  of  this  discoloration,  the  mucous  membrane  of  the  sto- 
mach appeared  to  be  normal.  There  were  no  marks  of  inflamma- 
tion. The  small  intestines  contained  large  quantities  of  yellow 
mucoid  matter,  mixed  with  soft  fecal  matters.  When  carefully  and 
completely  washed  under  a  gentle  stream  of  water,  the  free  edges 
of  the  valvul89  conniventes  presented  a  bright  red  and  bistre  color, 
which  diminished  in  intensity  towards  the  attached  portion.  The 
whole  surface  of  the  mucous  membrane  of  the  small  and  large  in- 
testines was  of  a  darker  color,  and  indicated  much  more  congestion 
than  usual.  I  do  not  consider  the  congestion  of  the  bloodvessels 
of  the  mucous  membrane  as  a  pathological  alteration,  due  either  to 
the  primary  or  secondary  effects  of  the  malarial  poison,  because  at 
the  time  of  his  death  the  patient  was  under  the  action  of  a  cathartic. 
Cathartics,  as  far  as  my  experiments  upon  animals  have  extended, 
produce  engorgement  of  the  vessels  of  the  mucous  membrane  of 
the  intestines.  Glands  of  Peyer  and  solitary  glands  not  enlarged 
or  inflamed. 

Oase  of  congestive  fever.  Death  occurring  forty4hree  hours  after  the 
c&mmencement  of  ihe  disease,  which  was  ushered  m  suddenly  with  vomit- 
ing,  ooldexLremities,  complete  prostration,  and  delirium.  Autopsy  twenty- 
four  hours  after  death. 

The  mucous  membrane  of  the  stomach  presented  two  well-defined 
portions;  the  mucous  membrane  of  the  lesser  curvature  of  the 
stomach  was  pale  and  normal  in  appearance;  the  mucous  mem- 
brane of  the  greater  curvature  and  pyloric  extremity,  and  of  the 
pylorus,  was  of  a  purplish  color,  and  ecchymosed  in  crimson  spots. 
The  bloodvessels  of  the  greater  curvature  and  of  the  pylorus  were 
congested  with  blood.  Mucous  membrane  of  the  superior  portion 
of  the  jejunum  congested  with  blood;  valvulse  conniventes,  espe- 
cially at  the  edges,  ecchymosed  in  spots,  of  a  purple  and  scarlet 
color.  Mucous  membrane  of  the  lower  portion  of  the  ileum  greatly 
congested  with  blood.  Peyer's  glands  somewhat  enlarged,  more 
distinct  and  elevated  than  usual,  but  pale  and  not  congested  and 
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inflamed  as  in  typhoid  fever.    Solitary  glands  enlarged  and  distlod 
Macous  membrane  of  colon  greatly  congested  with  blood. 

Liver. 

The  size  of  this  organ,  the  complexity  and  delicacy  of  its  stroe^ 
tures,  and  the  extent  and  variety  and  importance  of  its  offices,  ill 
demonstrate  the  value  and  necessity  of  careful  microscopical  and 
chemical  examinations  of  its  structures,  blood  and  products,  ii 
pathological  conditions.  The  necessity  of  these  careful  examini- 
tions  is  placed  in  a  stronger  and  clearer  light  every  time  thai  the 
bounds  of  pathological  and  physiological  science  are  enlarged. 

Modern  research  has  confirmed  the  ancient  idea  that  the  lirerii 
the  fabricator  of  the  blood.  M.  CI.  Bernard^  has  demonstrated  that 
the  liver  is  a  great  starch  and  sugar  manufactory,  that  it  possesses 
the  power  of  converting  cane  sugar  into  hepatic  sugar,  aod  of 
changing  the  albuminose  received  from  the  alimentary  caaal 
through  the  portal  circulation,  into  the  albumen  of  the  blood. 

Weber'  has  shown  that  there  is  an  extensive  generation  of 
colored  blood-corpuscles  in  the  liver  of  the  embryo,  and  in  tbe 
liver  of  the  frog  in  the  spring  of  the  year,  when  the  sexual  orgaos 
are  highly  developed,  and  when  the  lymphatic  system  is  in  a  highly 
active  state. 

KoUiker^  and  Bernard*  have  confirmed  these  observations,  and  it 
is  now  known  that  there  are  both  a  destruction  and  a  regeneratioB 
and  formation  of  the  colored  and  colorless  corpuscles  in  the  liver. 

Thackrah,  Simon,  Lehman  and  Bernard  have  shown  that  the 
fibrin  is  altered  both  in  quantity  and  quality,  during  its  passage 
through  the  liver. 

According  to  Simon  and  Lehmann,  the  fats  are  diminished  in  the 
blood  passing  through  the  liver. 

The  extractive  matters,  according  to  several  observers,  are  in- 
creased in  hepatic  blood,  whilst  the  albumen,  salts,  and  iron  are 
diminished. 

These  facts,  and  many  others  as  well  established,  indicate  that 
the  complete  examination  of  the  liver  in  physiological  and  patho- 
logical conditions,  requires  a  careful  analysis  and  comparison  of 

I  "  Lectures  on  the  Fanotion  of  the  Lirer,"  L'Union  M^oale,  1850. 
>  Henl6  and  Pfenfer's  ZeiUohrift,  1846. 

*  KoUiker  fiber  die  Blatk9rperchen  der  Mensohliohen  Bmbiyo  nnd  die  B&twiek- 
elnng  der  Blutkorperohen  derSaggethieren. 

*  Bernard  and  Robin  on  the  Blood ;  translated  bj  W.  T.  Atlee,  H.  D.,  Fhilad«> 
1854,  p.  106. 
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trlie  blood  in  the  portal  system  before  its  entrance  into  the  liver, 
stud   of  that  in  hepatic  veins,  which  has  traversed  the  liver — 
requires  a  carefal  analysis  of  the  venous  blood  in  other  parts  of 
-the  system,  and  a  comparison  of  the  venous,  portal,  and  hepatic 
"blood — requires  a  carefal  chemical  analysis,  quantitative  and  quali- 
tative, of  the  starch  and  sugar  and  bile  and  other  matters  separated 
or  elaborated  from  the  blood  by  the  liver— requires  a  complete 
chemical  analysis  of  the  contents  of  the  capillaries,  and  of  the 
"biliary  tubes  and  cells,  and  of  the  walls  of  these  capillaries,  tubes 
and  cells — requires  a  complete  microscopical  examination  of  all  the 
structures  of  the  liver.    Not  even  one  single  division  of  these  sepa- 
rate subjects  of  inquiry  can,  in  the  present  state  of  physiological 
and  pathological  science,  be  executed  with  absolute  accuracy,  and 
the  majority  are  so  complex  and  difficult  of  investigation,  that 
even  the  attempt  has  never  been  made. 

Besides  the  difficulties  necessarily  attending  the  procuring  of  the 
blood  from  the  portal  and  hepatic  veins;  the  value  of  the  analyses 
must  be  in  a  great  measure  vitiated,  and  the  conclusions  based  upon 
them  rendered  doubtful  in  the  extreme,  by  the  changes  in  the  cir- 
calation  and  in  the  chemical  constitution  of  the  blood  during  the 
last  moments,  independent  entirely  of  the  original  changes  resulting 
from  the  action  of  the  poison. 

The  difficulty  of  correct  microscopical  examination  of  the  liver, 
is  strikingly  shown  by  the  differences  of  opinion  amongst  the  most 
distinguished  anatomists,  with  reference  to  the  connection  of  the 
liver-cells  with  the  hepatic  ducts. 

Kiernan,*  Schroder  Vander  Kolk,*  Krukenberg,*  Weber,*  Ret- 
zius,*  Theile,*  Backer,^  Leidy,*  and  Beale,^  have  advocated  the 

>  "  The  Anatomy  and  Physiology  of  the  Lirer,"  by  Francis  Kiernan,  Philoso- 
.    phical  Transactions,  1833. 

■  In  Backer's  Essay,  "  De  Stmotnra  Sabtiloii  Hepatis  Sani  et  Morbosi." 

*  Qerlaoh's  Gtewebelhre,  ii.  Aaflage,  p.  329.  Untersnohnngen  ueber  den  feineren 
Baa  der  liensohiohen  Leber,  in  MCLU.  Arohiy.,  st.  318. 

*  Annot.  Anat.  et  Fhysiolog.,  prol.  yi.,  vil.,  viii..  Lips.  Zns&tse  in  seinen  Un- 
tersnehongen  tLber  den  Ban  der  Leber  in  Berichte  der  E.  Sachs.  Ger.  d.  Wissench 
xn  Leipzig,  st.  151.     Programmatar  Collecta,  Fasc.  ii.  Lips. 

'  Uber  den  Ban  der  Leber,  MillL  Archiv.  ii.  p.  141. 
'  Art.  Leber,  in  R.  Wagner's  Handir.  der  Phys.  ii.  St.  308. 
^  De  Stmotnra  Subtiliori   Hepatis  Sani  et  Uorbosi,  Dis  Inang.  Trajecti  ad 
Rhennm. 

*  **  Researches  into  the  Comparative  Structure  of  the  Liver,"  by  Joseph  Leidy, 
American  Joomal  of  the  Medical  Sciences,  January,  1848,  p.  18. 

*  On  Some  Points  in  the  Anatomy  of  the  Liver  of  Man  and  Vertebrate  Animals, 
by  Lionel  S.  Beale,  M.  D.    London,  1856. 


450  OBSERVATIONS   ON" 

existence  of  a  tubular  basement  membrane,  continaous  with  tbe 
ducts,  within  which  lie  the  liver-cells. 

Kolliker'  describes  the  hepatic  cells  as  so  arranged  in  the  lobnks 
as  to  form  a  network,  by  the  simple  apposition  of  the  flat  sur&oesi 
without  the  assistance  of  any  foreign  connecting,  intermediate,  or 
investing  coat.  Not  a  trace  of  biliary  ducts  is  to  be  observed  ia 
this  network,  and  it  is  impossible  to  make  out  any  connection  be- 
tween the  biliary  ducts  and  hepatic-cell  network,  which  is  undoabt- 
edly  the  secreting  portion  of  the  liver. 

Dr.  Handfield  Jones*  asserts  that  the  ducts  terminate  in  blind 
extremities  on  reaching  the  lobule,  instead  of  forming  a  plexie 
within  it,  and  that  the  chief  agents  in  the  secretion  of  the  bile  are 
the  cells  lining  these  ducts,  and  not  the  cells  lining  the  lobular 
substance. 

Dr.  H.  D.  Schmidt,'  of  Philadelphia,  one  of  the  latest  and  maai 
accurate  observers  on  the  minute  anatomy  of  the  liver,  states  as  the 
results  of  his  observations  upon  fresh  and  injected  livers,  that  "two 
capillary  networks,  each  independent  of  the  other,  exist  in  the 
lobule  of  the  liver;  the  one,  commencing  at  the  periphery  of  the 
lobule,  from  the  smallest  branches  of  the  portal  vein  and  hepatic 
artery,  and  ending  in  the  centre  in  those  of  the  hepatic  vein,  is 
destined  for  the  circulation  of  the  blood  brought  there  by  the  portal 
vein  and  hepatic  artery;  the  other,  commencing  independently  io 
the  centre  of  the  lobule,  near  the  intralobular  vein  (branch  of  the 
hepatic  vein),  and  ending  in  the  smallest  branches  of  the  hepatic 
duct,  is  most  probably  destined  to  carry  off  the  secretion  of  the 
cells.  The  cells  lie  within  the  meshes  of  these  two  networks;  but 
seem  to  be  especially  held  in  their  position  by  their  adhesion  to 
the  network  destined  to  secretion." 

These  facts  show  the  necessity  for  careful  and  laborious  research, . 
and  the  importance  of  having  a  large  number  of  careful,  conscien- 

1  Manual  of  Human  Mioroeoopical  Anatomy,  bj  A.  E511iker.  Translated  bjr  0, 
Busk  and  T.  Hnxley.     Philadelphia,  1854,  p.  532  et  seq. 

•  C.  Handfield  Jones,  "  On  the  Secretory  Apparatus  of  the  Liver ;"  Philosophical 
Transactions,  1846,  p.  473.  "On  the  Stmotore  and  Development  of  the  Liver ;" 
Phil.  Trans.,  1849, 1.  p.  109.  "  Further  Inquiries  on  the  Structure,  Developmeotj 
and  Functions  of  the  Liver;"  Phil.  Trans.,  1853,  part  i.  pp.  1-29. 

'  American  Journal  of  the  Medical  Sciences,  Jan.,  1859,  vol.  zzzyii.,N.  S.,p.  22^ 
In  this  article  Dr.  Schmidt  desorihes  Taluahle  apparatus  for  microscopical  is^esti- 
gation,  invented  and  constructed  by  himself.  The  use  of  such  delicate  and  Mca- 
rate  apparatus  wUl,  without  doubt,  greatly  facilitate  and  add  much  aocunojr  ^ 
microscopical  examinations  of  the  liver. 
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ious  investigators  engaged  in  this  field.  The  accuracy  and  value 
f€  pathological  investigation  depend  upon  the  state  of  anatomy 
tnd  physiology.  If  anatomists  and  physiologists  are  not  agreed 
n^ith  reference  to  the  minute  anatomy  of  the  liver,  and  the  mode  of 
rorination  and  offices  of  its  secretions,  how  can  the  pathologist 
urrive  at  accurate  and  definite  conclusions  when  he  has  to  investi- 
gate not  only  the  complex  anatomical  structures  and  secretions, 
but  also  examine  the  morbid,  physical,  and  chemical  alterations, 
and  if  possible  discover  the  character  and  mode  of  action  of  the 
morbific  agent  or  agents  ? 

Notwithstanding  that  much  time  and  labor  were  expended  in 

microscopical  and  chemical  examinations  of  the  liver  in  malarial 

fever,  yellow  fever,  and  in  other  diseases ;  and  notwithstanding  that 

several  facts,  which  appear  to  possess  some  pathological  value,  were 

discovered ;  still,  the  knowledge  thus  far  acquired  extends  only  to 

the  most  general  and  superficial  phenomena,  and  the  whole  subject 

is  open  for  investigation,  and  presents  to  investigators  an  inviting 

and  almost  entirely  new  and  untrodden  field.   The  imperfect  results 

of  my  labors  are  now  presented  with  the  hope  that  others  of  far 

more  learning  and  ability  may  be  excited  to  enter  the  same  field, 

and  not  only  prove  the  truth  or  falsity  of  the  observations  recorded, 

but  also  remove  the  obscurity  and  absolute  ignorance  which  now 

exist  with  reference  to  the  cause  and  character  of  the  pathological 

changes  of  all  the  organs,  and  establish  such  a  body  of  scientific 

facts  as  shall  lead  to  the  careful  determination  of  the  pathological 

alterations  and  relations  of  all  diseases. 
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According  to  the  researches  of  Dr.  John  Reid,  the  liver  weighed 
in  48  cases  oat  of  82  between  48  and  68  ounces  in  the  adalt  male; 
and  in  17  cases  out  of  86  its  weight  in  the  adnlt  female  ranged 
between  40  and  50  ounces. 

It  may,  then,  in  general  terms  be  stated  that  the  weight  of  the 
liver  in  health  varies  from  three  to  four  pounds,  according  to  the 
quantity  of  blood  which  it  may  contain  at  the  time  it  is  ezamined. 

The  comparison  of  these  results  with  the  weight  of  the  liver  in 
the  different  forms  of  malarial  fever,  shows  that  the  weight  of  the 
liver  is  increased  in  malarial  fever. 

We  would  naturally  expect  this  increase  of  weight  from  Uk 
stagnation  and  accumulation  of  blood  in  the  capillaries  and  blood- 
vessels of  the  liver  in  malarial  fever.  In  all  such  examinations  is 
should  ever  be  remembered  that  the  weight  of  the  liver  varies  eon* 
siderably  in  health,  according  to  the  amount  of  blood  which  it 
contains. 

Color  of  the  Liyeb  in  Malarial  Fbver. 

My  observations  upon  the  color  of  the  liver,  agree  in  the  maia 
with  those  of  Dr.  Thomas  Stewardson,^  of  Philadelphia. 

This  distinguished  pathologist  first  pointed  out  the  fact  that  the 
color  of  the  liver  in  malarial  fever  is  changed  from  the  normal 
reddish-brown  to  a  slaty  or  bronze,  or  mixture  of  bronze  and  oliv& 
The  knowledge  of  this  peculiar  change  of  the  color  of  the  liver 
during  malarial  fever  is  exceedingly  valuable  as  a  means  of  dis- 
tinguishing malarial  fever  from  yellow,  typhoid,  typhua,  and  aH 
other  fevers. 

The  observations  of  Dr.  Thomas  Stewardson,  have  been  con- 
firmed by  those  of  Dr.  Wm.  T.  Howard,'  in  the  Baltimore  Alms- 
house, of  Dr.  Swett,'  in  the  New  York  Hospital,  of  Drs.  Anderson^ 
and  Frick,  in  the  Baltimore  Almshouse  and  Infirmary,  and  of 
Dr.  Bichard  Arnold,'  in  the  Savannah  Marine  Hospital  and  Poor 
House. 

'  Stewardflon,  "  On  Remittent  Fever,"  American  Joomal  Hed.  Soiencea,  Apiil, 
1841,  New  Series,  yoI.  i.  p.  289.  Elliotson's  and  Stewardson's  Praotioe  of  Vedi- 
oine,  p.  338. 

>  Communioated  by  Dr.  Stewardson,  Am.  Joum.  Med.  Sdenoes,  1S45. 

>  Swett  **  On  Pathol,  of  Remittent  Fever,'*  Am.  Jonm.  Med.  Sciences,  1845. 
*  Published  by  Dr.  Alfred  StiUd,  Am.  Jonm.  Med.  Sciences,  April,  1846. 

^  "  An  Essay  upon  the  Relation  of  Bilious  and  Yellow  Fever,  prepared  at  the  re- 
quest of,  and  read  before  the  Medical  Society  of  Georgia,  April,  1856,"  by  Richard 
D.  Arnold,  M.  D.    Southern  Medical  and  Surgical  Journal,  vol.  xii«  p.  515. 
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In  all  the  different  forms  of  malarial  fever,  intermittent,  re- 
mittent, and  congestive,  which  had  continued  longer  than  five  days, 
tnd  in  which  there  had  been  no  previous  structural  alterations  of 
.be  liver,  as  cirrhosis  or  fatty  degeneration,  I  found  the  exterior  to 
oe  of  a  slate  color,  and  the  interior  of  a  bronze  color.  In  a  case 
:>£  remittent  and  typhoid  fever,  the  liver  presented  the  true  mala- 
rial slate  color  upon  the  exterior,  and  the  bronze  color  in  the  in- 
berior. 

In  cases  of  death  from  other  causes,  during  convalescence  from 
malarial  fever,  the  color  of  the  liver,  both  upon  the  exterior  and 
vi'ithin  was  not  so  deep,  and  presented  various  shades,  from  the 
slate,  to  dark  Spanish  brown.  The  change  in  the  color  appears  to 
be  very  persistent.  I  have,  in  several  cases,  observed  that  the 
liver  retained  shades  of  light  slate  and  light  bronze,  several  weeks 
after  the  relief  of  the  attack  of  malarial  fever. 

The  liver  of  a  stout  American  seaman,  who  had  died  from  a 

severe  attack  of  congestive  fever,  of  only  three  and  a  half  days' 

duration,  presented  upon  the  exterior,  a  color  only  a  shade  darker 

than  usual,  with  the  exception  of  two  slate-colored  spots.     The 

largest  of  these  slate-colored  spots,  was  four  inches  in  diameter, 

and  was  situated  upon  the  anterior  surface  of  the  right  lobe,  whilst 

the  smallest  was  situated  upon  the  posterior  surface,  of  the  left 

lobe.    When  an  incision  was  made  into  the  structures  of  the  liver, 

through  these  spots,  the  substance  presented  a  bronze  color  for  the 

depth  of  a  quarter  of  an  inch.  In  all  other  parts  of  the  liver,  the  cut 

surface  presented  a  color  only  a  shade  deeper  than  normal. 

In  a  case  of  congestive  fever  of  the  most  sudden  onset  and  rapid 
progress,  which  was  ushered  in  by  vomiting,  complete  exhaus- 
tion of  the  muscular  and  nervous  forces,  and  profound  coma ;  a 
large  portion  of  the  surface  of  the  liver  presented  the  healthy  Span- 
ish-brown color,  and  when  cut,  the  substance  presented  the  usual 
healthy  color,  whilst  the  other  portions  presented  a  mottled  appear- 
ance of  Spanish-brown  and  dark  purple,  and  the  bloodvessels  of 
these  parts  appeared  to  be  engorged  with  blood.  The  right  lobe 
of  the  liver  had  upon  its  under  surface  a  spot  about  two  inches  in 
diameter,  of  a  dark  slate  (malarial  color).  When  an  incision  was 
made  through  this  portion  of  the  liver,  it  presented  for  the  depth 
of  about  one-fourth  of  an  inch,  the  true  bronze  color. 

Numerous  incisions  were  made  into  the  liver  in  all  directions,  so 
as  to  expose  its  substance  fully  to  view ;  portions  were  found,  ap- 
proaching in  color  the  bronze  hue  of  the  malarial  fever  liver ;  the 
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great  mass  of  tbe  liver,  however,  resembled  more  nearly  that  of  & 
healthy  liver  engorged  with  blood.  Portions  from  difierent  pirtB 
of  the  liver  were  examined  under  the  microscope. 

The  liver  cells,  from  the  slate-colored  and  broDzed  portions,  dH. 
not  differ  in  appearance  under  the  microscope,  from  those  of  the 
normal  colored,  or  from  those  of  the  mottled  portions. 

The  colored  corpuscles  appeared  to  be  more  altered  in  form  im 
the  bronzed  portions,  than  in  the  normal  colored  portions.  Ibe 
alterations,  however,  even  in  the  bronzed  portions,  were  small  aad 
by  no  means  universal,  but  confined  to  a  few,  and  after  all,  tbe  difier- 
ence  may  have  been  imaginary.  The  determination  of  comparati¥« 
alterations  of  this  kind  is  not  so  easy  as  at  first  sight  appears. 

Did  not  discover  any  of  those  dark  granules  in  the  bronze  por> 
tion,  which  have  been  said  to  impart  the  peculiar  color  to  the  ma- 
larial liver.  The  liver  cells  did  not  appear  under  the  microaoope 
to  have  been  altered  in  any  manner. 

Effects  of  Previous  Patholooical  Alterations  itfon  the  Coum 

OF  THE  LrVER,  IN  MaLABIAL  FbVEB. 

In  making  examinations  of  the  different  organs  after  decUh^  and  m 
attempting  to  determine  definitely  the  changes  of  color ^  we  should  alway 
determine^  if  possible^  the  condition  of  the  liver  previous  to  the  dis&ise. 

There  are  two  affections  of  the  liver  which  are  attended  with 
profound  alterations  of  the  structures,  and  always  modify  the  color 
characteristic  of  malarial  fever. 

The  liver  of  an  Irishman,  who  died  in  the  latter  stages  of  phthisis 
pulmonalis,  from  intermittent  fever,  presented  a  purplish-r^  color, 
notwithstanding  the  presence  of  the  disease  long  enough  to  have 
produced  the  decided  slate  and  bronzed  color.  The  structure  was 
unusually  firm;  it  required  considerable  force  to  tear  it  asunder.  It 
cut  toughly  under  the  knife,  and  the  lobules  started  out  from  the 
cut  surface,  as  if  they  had  been  bound  down.  The  fibrous  capsule 
surrounding  the  exterior  of  the  liver,  forming  a  sheath  for  the 
larger  vessels  lying  in  the  portal  canals,  was  thickened.  Tbe  in- 
dividual lobules  of  the  liver  were  surrounded  with  fibrous  tissue. 
Here  then  we  have  the  explanation  of  the  variation  of  the  color  of 
the  liver  from  that  characteristic  of  malarial  fever. 

The  lobules  of  the  liver  have   been  described  by  Malpighi,' 

1  Malpighi,  De  Visoeram,  Strtiotiira  Bologna.    London,  1699. 


MALARIAL   FSYEB.  '  455 

Xiernan,^  Miiller,'  Leidy,^  and  others,  as  isolated  from  each  other, 
and  each  invested  with  a  layer  of  areolar  or  fibroas  tissne.  In  the 
pig,  in  which  these  lobules  were  first  noticed,  and  in  the  Polar  bear 
according  to  Miiller,  and  in  the  Octodon  Cammingii,  according  to 
Hyrtl,^  the  lobules  are  invested  by  fibrous  tissue,  but  in  the  liver 
of  the  human  subject,  and  in  that  of  vertebrate  animals  generally, 
the  lobules  are  not  separated  from  each  other  by  a  fibrous  parti- 
tioo,  and  there  is  no  areolar  or  fibrous  tissue  or  prolongation  of 
Glisson's  capsule  between  them  or  in  their  interior. 

Vogel,  Henle,*  Bowman,*  and  Beale,^  have  failed  to  detect  any 
fibrous  tissue  in  the  interlobular  fissures  of  the  normal  human  liver. 

In  cirrhosis  of  the  liver,  on  the  other  hand,  there  is  a  remarkable 
development  of  fibrous  tissue  in  the  parenchyma  of  the  liver;  and 
the  individual  secreting  segments  become  prominent  or  even  firm 
isolated  lobules. 

The  increase  of  fibrous  tissue  in  the  liver  of  this  subject  was 
manifest  to  the  eye,  and  especially  when  the  liver  was  subjected  to 
the  action  of  a  stream  of  water,  and  gently  mashed  between  the 
fingers.  The  softer  parts  were  washed  out  and  the  fibrous  tissue 
remained.  The  character  of  this  was  determined  by  microscopical 
examination.  The  portions  of  the  liver  surrounded  by  the  indu- 
rated fibrous  tissue  appeared  to  be  but  little  altered,  and  could  be 
readily  scraped  away. 

The  cirrhosed  condition  of  the  liver  was  not  the  result  of  mala- 
rial fever,  for  the  microscopical  examination  showed  that  the  fibrous 
tissue  was  abundant  and  well  formed.  The  whole  structure  of  the 
liver  could  not  have  been  pervaded  with  fibrous  tissue  in  a  few 
days.    It  is  reasonable  to  conclude  with  Dr.  Budd,'  that  the  re- 

I  "The  Anatomy  and  Physiology  of  the  Liver,"  by  Franois  Eieman,  Philoso- 
phical Transactions  of  the  Royal  Society  of  London,  1833,  p.  714. 

*  Miiller,  De  Glandnlamm  Secernent  Stmct.  Penit,  Berlin,  1830.  Elements  of 
Physiology,  by  J.  MfiUer,  M.  D.,  translated  by  Wm.  Baly,  M.  D.  London,  1840 ; 
Tol.  i.  p.  493. 

*  "Researches  into  the  Comparatiye  Structure  of  the  Liver,"  by  Joseph  Leidy, 
H.  D.    American  Journal  of  the  Medical  Sciences,  New  Series,  vol.  xv.,  1848,  p.  18. 

*  Hyrt],  Lehrbuch  der  Anatomic  des  Menohen.,  1850. 

*  Hufeland's  Journal,  1838,  p.  8. 

*  Article  *^  Mucous  Membrane  "  in  Todd's  Cydopndia  of  Anatomy  and  Physiology, 
by  W.  Bowman,  toI.  iii.  p.  497.  The  Physiological  Anatomy  and  Physiology  of 
Man,  by  Todd  and  Bowman.    Philadelphia,  1857,  p.  773. 

^  On  Some  Points  in  the  Anatomy  of  the  Liver  of  Man  and  Yertebrated  Ani- 
mals, by  Lionel  S.  Beale,  M.  D.    London,  1856,  pp.  13, 16, 19,  72. 

*  On  Diseases  of  the  Liver,  by  George  Budd,  M.  D.    London,  1857,  p.  143. 
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markable  changes  in  cirrhosis,  are  mainly  the  consequences  of  ad- 
hesive  inflammation  in  the  areolar  tiesae  about  the  small  twi^  of 
the  portal  vein,  and  in  the  areolar  tissue  of  the  portal  canals,  bj 
which  serous  fluid  and  coagulable  lymph  are  poured  oat.  Tn  ths 
stage  the  liver  may  be  enlarged.  The  serous  part  of  the  effwkm 
is  next  absorbed,  the  lymph  contracts,  becomes  converted  into 
dense  fibrous  tissue,  which  divides  the  lobular  substance  of  the 
liver  into  well  defined  masses,  and  gives  great  density  and  toug^ 
ness  to  the  organ.  Finally,  this  fibrous  tissue  compresses  the 
small  twigs  of  the  portal  vein  and  the  small  gall-ducts,  and  thus 
impeding  the  escape  of  the  bile  and  the  flow  of  blood  indaces  great 
atrophy  of  the  original  hepatic  tissue,  and  causes  by  a  deprivatton 
of  blood  and  the  admixture  of  this  dirty  white  fibrous  tissae, 
marked  changes  in  the  color  of  the  liver.  If  these  views  of  Dr. 
Bttdd  be  correct,  it  is  evident  that  this  condition  of  the  liver  could 
not  have  resulted  from  an  attack  of  malarial  fever,  which  bad  con- 
menced  only  twelve  days  before  death. 

This  patient  was  an  Irish  laborer.  This  class  are  addicted  to  the 
free  use  of  ardent  spirits,  and  the  true  cause  of  this  cirrhosed  ooq- 
dition  of  the  liver  was  the  action  of  the  alcohol  in  the  portal 
blood,  absorbed  directly  from  the  stomach  and  intestines  upon  the 
bloodvessels  and  secreting  apparatus  of  the  liver.  We  know  that 
this  form  of  disease  is  most  frequent  in  large  manufacturing  towns, 
among  the  poorer  classes,  who  drink  large  quantities  of  ardent 
spirits.  All  the  cirrhosed  livers  which  I  have  had  an  opportunity 
of  examiiiing,  have  been  taken  from  the  bodies  of  those  who  have 
been  accustomed  to  the  free  use  of  spirits.  So  common  and  well 
known  is  this  cause,  that  cirrhosis  is  familiarly  termed  bj  the 
English  practitioners,  gin-drinker's  liver. 

The  color  of  the  liver  of  this  patient  was  very  different  from  that 
generally  presented  in  cirrhosis.  Upon  the  inferior  surface  o(  the 
liver,  there  was  a  small  portion  of  a  dark  slate,  inclining  to  bronae 
color,  resembling  the  color  of  the  malarial  fever  liver,  and  forming 
a  striking  contrast  with  the  surrounding  purplisb  red  color. 

In  cirrhosis,  owing  to  the  admixture  of  fibrous  tissue  and  the 
impediment  to  the  circulation  of  the  blood,  and  the  passage  of  the 
bile,  and  the  compression  of  the  capillaries  and  secreting  apparatus, 
the  normal  dull-reddish  brown  color  of  the  liver  is  altered  some- 
times to  a  bright  canary  yellow,  sometimes  to  a  brownish  or 
greenish,  and  occasionally  to  a  reddish  color.    A  section  of  the 
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i  ver  upon  a  general  view  presents  the  grayish  and  yellow  color  of 
impure  beeswax. 

In  this  case,  owing  to  the  pathological  conditions  of  cirrhosis, 
^be  admixture  of  fibroas  tissue,  impediment  of  the  circulation  of  the 
blood,  and  flow  of  bile,  and  the  compression  of  the  capillaries  and 
secretory  apparatus,  the  color  of  the  liver  was  not  so  marked  as  in 
those  cases  of  malarial  fever  in  which  the  liver  was  normal  before 
tlie  introduction  of  the  malarial  poison. 

Allowing  dae  weight  to  the  pathological  changes  of  cirrhosis,  it 
is  evident  that  the  change  in  the  color  of  the  liver  was  similar,  in 
all  respects,  to  the  slate  and  bronze  color  of  livers  which  were  nor- 
mal before  the  onset  of  the  malarial  fever. 

The  liver  of  a  house  painter,  who  died  suddenly  during  convales- 
cence from  a  severe  attack  of  malarial  fever,  presented  upon  a  general 
view,  a  light  slate  color,  with  purplish  and  brownish  reflections. 
XJpon  nearer  inspection,  it  presented  a  mottled  appearance,  many 
of  the  lobules  presented  the  yellow  color  of  cirrhosis.    The  cut 
surface  presented  upon  a  general  view  a  light  bronze  and  pur- 
plish yellow  color.    Upon  close  inspection,  the  yellow  lobules  were 
distinctly  visible.     Structure  of  the  liver  unusually  Arm,  it  re- 
quired great  force  to  tear  it.    The  yellow  color  of  many  of  the 
lobules  and  the  large  admixture  of  dense  fibrous  tissue  prove  that 
this  liver  was  in  a  cirrhosed  condition  previous  to  the  attack  of 
malarial  fever.    The  yellow  color  of  the  cirrhosis  was  masked  very 
much  by  the  characteristic  effects  of  the  malarial  poison. 

In  the  case  of  a  German  barkeeper,  who  died  with  congestive  fever 
after  seven  days^  sickness,  the  liver  presented  a  singular  mottled 
appearance;  at  a  distance,  it  presented  a  light  bronzed  color;  upon 
nearer  inspection  the  lobules  were  found  to  be  distinct,  elevated, 
and  of  a  light  bronze  color,  whilst  the  spaces  between  the  lobules 
inclined  to  a  slate  color.  There  were  several  spots,  varying  from 
two  inches  to  half  an  inch  in  diameter,  of  a  uniform  slate  color. 
The  structure  of  the  liver  was  unusually  firm,  it  required  consider- 
able force  to  tear  it  asunder,  it  cut  toughly  under  the  knife,  and 
the  lobules  started  out  from  the  cut  surface  as  if  they  had  been 
bound  down.  The  fibrous  capsule  surrounding  the  exterior  of  the 
liver,  and  forming  a  thick  sheath  for  the  large  vessels  lying  in  the 
portal  canals,  was  thickened,  and  the  individual  lobules  of  the  liver 
were  surrounded  with  fibrous  tissue. 

These  facts,  which  were  demonstrated,  not  only  by  the  touch 
and  naked  eye,  but  also  by  the  microscope,  showed  that  this  liver 
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was  in  a  cirrhosed  condition.  Cirrhosis  of  the  liver  in  this 
was  not  caused  by  the  action  of  the  malarial  poison,  bat  in  all  pro 
bability  by  the  habitual  use  of  ardent  spirits.  This  patient  was  i 
barkeeper.  Men  in  this  occupation  are,  as  a  general  rale,  addicted 
to  the  free  use  of  ardent  spirits.  The  liquors  drank  in  this  ooantij, 
at  the  hotels  and  bar-rooms,  contain  much  alcohol,  which  acts  upoa 
the  secreting  structures  of  the  liyer,  and  upon  the  blood  vessels,  and 
excites  adhesive  inflammation  in  the  areolar  tissue,  aboat  the  small 
twigs  of  the  portal  vein,  and  in  the  areolar  tissue  of  the  portal 
canals,  by  which  serous  fluid  and  coagulable  lymph  are  thrown  oat 

Under  the  microscope,  the  substance  of  the  liver  contained  many 
dark-looking  masses  resembling  the  altered  blood-corpascles  of  the 
spleen,  and  the  black  granules  and  flakes  of  black  vomit.  These 
dark  masses  were  not  sufficiently  numerous  to  produce  any  mailed 
effect  upon  the  color  of  the  organ.  When  the  fibrous  capsale  vas 
torn  oft^  it  presented  a  light  slate  color,  and  yet,  when  magnified 
and  carefully  examined,  but  few  of  these  dark  masses  were  ae^  ia 
the  meshes. 

The  structures  of  the  liver  and  the  liver-cells  contained  naroerooi 
oil-globules.  These  oil-globules  existed  in  sufficient  numbers  to 
induce  the  belief  that  the  liver  was  in  a  state  not  only  of  cirrhoas, 
but  also  of  fatty  degeneration. 

The  mottled  appearance  of  the  liver,  and  the  want  of  that  decided 
slate  and  bronze  color  characteristic  of  malarial  fever,  were  due  nol 
to  any  peculiar  eGTects  of  the  malarial  poison,  but  rather  to  tbe 
pathological  conditions  of  cirrhosis  and  fatty  degeneration.  Alias- 
ing due  weight  to  these  pathological  changes,  it  is  evident  that  tke 
change  in  the  color  of  the  liver  was  similar  in  all  respects  to  the 
slate  or  bronze  color  of  livers  which  were  normal  before  the  onset 
of  the  malarial  fever. 

These  &cts  show  the  importance,  in  all  pathological  investiga- 
tions of  the  physical  and  chemical  changes  of  the  organs  after 
death,  of  determining  definitely  the  previous  diseases  and  habits  ef 
the  patients.  Without  such  examinations  the  most  erroneous  con- 
clusions might  be  drawn  with  reference  to  the  nature  of  the  stroc- 
tural  alterations  of  the  dififerent  organs,  especially  of  the  liver,  j 
during  disease. 

The  length  of  the  disease  should  always  be  accurately  asoer- 
tained.  We  know  that  the  malarial  poison  is  in  many  cases  eidier 
from  peculiarities  of  constitution,  or  changes  in  the  forces  induced 
by  bad  habits  and  previous  diseases ;  or  from  the  amount  and  ooa- 
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centration  of  the  dose ;  or  from  tbe  extent  and  importance  of  the 
offices  of  the  organ  upon  which  its  force  appears  to  be  mainly 
expended;  exceedingly  rapid  and  violent  in  its  action — death  in 
some  cases  occurring  in  40  hours  after  the  appearance  of  the  first 
sjmptoms.    If  the  patients  thus  suddenly  attacked  have  never 
1>een  exposed  previously  to  the  malarial  poison,  we  should  not 
expect  to  find  the  characteristic  alterations  in  the  color  and  struc- 
tures of  the  liver  and  spleen  as  well  marked  as  in  cases  of  longer 
standing,  for  all  morbific  changes  attended  with  physical  changes 
of  structure  and  color  are  attended  by  definite  chemical  changes, 
and  in  most  cases  are  absolutely  dependent  upon  such  changes, 
either  in  the  blood  or  in  the  nervous  systems  or  in  the  structures 
of  the  organs ;  and  as  every  chemical  change  requires  time  for  its 
production  and  completion,  so  must  every  pathological  change  have 
time  for  its  production  and  completion.    The  pathological  altera- 
tions of  the  organs  would  be  most  decidedly  manifested,  even  after 
apparent  sudden  attacks  in  those  who  have  resided  for  some  time 
previous  in  the  malarious  district,  for  in  two  instances  on  record, 
tbe  bronzed  liver  was  found  a  year  and  more  after  the  patient  had 
Bufiered  from  remittent  fever,  and,  in  the  interval  these  persons  had 
esjoyed  good  health. 

In  localities  like  Savannah,  Charleston,  New  Orleans,  and  Mobile, 
vrhere  the  yellow  fever  has  prevailed  as  an  epidemic,  it  would  be 
exceedingly  important  and  interesting  to  determine  the  effects  of 
previous  attacks  of  yellow  fever  upon  the  structures  and  color  of 
the  liver,  and  the  characters  of  the  alterations  presented  in  a  sub- 
sequent attack  of  malarial  fever.  Judging  by  the  extent  and 
character  of  the  alterations  of  the  liver  in  yellow  fever,  we  would 
say  that  they  were  as  persistent  as  those  of  malarial  fever,  and  that 
they  would,  like  the  alterations  of  cirrhosis  and  fatty  degeneration, 
mask  the  characteristic  color  of  the  malarial  liver.  These  facts 
demonstrate  the  extent  and  complexity  of  pathological  phenomena 
and  the  number  of  the  sources  of  uncertainty  and  error  in  patho- 
logical investigations. 

Chanoss  of  thb  Colob  of  the  Blood  in  thb  Lrvia  of  Malarial  Fever. 

The  blood  of  the  liver  in  malarial  fever  presents  a  dark  brownish- 
red  and  dark  purplish-red  color,  often  inclining  to  bladlr,  and  does 
not  change  to  the  arterial  hue  when  exposed  to  the  atmosphere. 
If  the  patient  dies  within  two  days  of  the  commencement  of  the 
disease,  there  may  be  a  change  in  portions  o^  the  blood  issuing 
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from  the  cat  surface,  to  the  arterial  hue.  This  change  takes  plan 
also  iu  the  blood  of  the  livers,  taken  from  patients  who  have  died 
from  other  diseases,  during  convalescence  from  malarial  fever. 

SOUROSS  OF  THS  ChANOB  OT  COLOB  IN  THX  LlYER  DUBINa  MaUJEJAL 

Feyxb. 

The  change  in  the  color  of  the  liver  during  malarial  fever  is  due  i9 
changes  in  the  amount^  and  physical  and  chemical  constitution  of  ife 
blood  in  the  capillaries  of  the  liver,  and  to  the  physical  and  chemkd 
changes  in  the  bile,  and  the  contents  of  the  secretory  apparatus. 

Dr.  A.  Clarke^  has  announced  that  the  hue  peculiar  to  the  malaral 
liver  "  is  produced  bj  an  infinite  number  of  colored  microscopical 
particles  of  irregular  shape  and  size,  totally  different  from  anything 
that  enters  into  the  constitation  of  the  healthy  liver ;  that  these 
colored  particles  are  scattered  irregularly  through  the  hepatic  tis- 
sue, are  seen  to  occupy  the  secreting  cells  of  the  organ,  and  eves 
the  nuclei  of  these  cells ;  that  they  vary  in  hue  from  red  or  orange 
to  an  opaque,  jet  black,  though  much  the  greater  number  are  of 
a  semi-transparent  dark-brown  color ;  and  that,  in  shape,  the  red 
and  dark-brown  particles  are,  some  beautifully  crystallized,  some 
in  globular  dots  and  grains;  while  the  black,  often  in  globular 
grains,  are  also  seen  in  friable,  semi-crystalline  scales,  some  of  them 
almost  large  enough  to  be  seen  by  the  naked  eye.    The  nature  of 
this  coloring  matter  must  be  sought  among  the  chemical  transfor- 
mations of  hematin,  or  coloring  principle  of  the  blood.    The  belief 
is  expressed  that  in  the  remittent  fever,  as  in  many  other  diseased 
states,  the  hematin  is  readily  yielded  by  the  blood,  and,  passing  into 
the  liver  substance,  there  meets  with  some  unknown  agent,  which 
changes  its  chemical  constitution,  and  converts  it  into  the  fomu 
and  colors  here  described." 

With  reference  to  the  extent  and  character  of  his  investigations^ 
Dr.  Clarke  states  in  a  note  appended  to  the  first  volume  of  I>r.  La 
Boche's  learned  work  on  yellow  fever:  ^  The  hospital  with  which  I 
am  connected,  though  a  very  large  one,  does  not  receive  many  cases 
of  this  disease,  and  within  the  paved  and  sewered  districts  of  this 
island  it  is  virtually  extinct.  In  the  last  seven  years,  I  may  have 
witnessed  seven  post-mortem  examinations,  and  though  I  have  not 

1  The  Histoiy,  Diagnosis  and  Treatment  of  the  Feyers  of  the  United  Statea,  Vf 
Slisha  Bartlett,  M.  D.  Edited  by  A.  Clarke,  M.  D.  Philada.  1856,  pp.  370,  371.  Yel- 
low Fever  considered  in  its  Historical,  Pathological,  Etiological  and  Thetapevtieal 
RelaUons,  bjr  R.  U  Roche,  M.  D.    Philadelphia,  1855,  vol  i.  pp.  610-615. 
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cept  notes  of  them,  I  can  trust  my  recollection  to  assert  that  I 
:iave  seen  no  instance  in  which  one  of  the  recognized  hues  did  not 


"Portions  of  the  liver  in  each  one  of  these  cases  have  been  studied 
virith  the  aid  of  the  microscope,  and  in  all,  the  coloring  matter  here 
called  hematoidin  has  been  found  abundant,  and  in  each  case,  as 
fkr  as  could  be  judged,  the  quantity  was  nicely  proportioned  to  the 
intensity  of  the  abnormal  color." — p,  614. 

The  careful  microscopical  examination  of  the  livers  of  fifteen 
cases  of  intermittent,  remittent  and  congestive  fever,  has  convinced 
me  that  whilst  the  red  and  dark-brown  and  black  granules  do 
occur  in  some  cases  of  malarial  fever,  they  are  absent  in  the  livers 
of  others  which  do  not  diflFer  in  color  from  those  in  which  they  are 
present.    I  have  seen  the  slate  and  bronze  color  of  the  liver  as  well 
marked  in  the  liver  when  these  dark  masses  were  absent,  as  in  the 
liver  when  they  were  most  abundant.    Careful  microscopic  exami- 
nations of  the  slate  and  bronze  colored  spots  in  the  livers  of  those  who 
had  died  suddenly  with  malarial  fever,  and  of  the  slate  and  bronzed 
colored  spots  sometimes  found  upon  the  kidneys  in  malarial  fever, 
demonstrated  that  this  hue  was  just  as  decidedly  marked  when 
there  was  an  entire  absence  of  the  peculiar  dark  masses. 

That  the  peculiar  color  of  the  liver  is  due  in  a  great  measure  to 
changes  in  the  coloring  matter  (haematiu)  of  the  blood,  is  indicated 
by  the  fact  that  the  blood  from  the  capillaries  of  the  liver  will  not 
change  from  the  dark  reddish-brown  and  purplish  color  to  the 
arterial  hue.  It  is  probable  that  the  altered  coloring  matter,  result- 
ing from  the  destroyed  disintegrated  blood-corpuscles,  or  from  the 
blood-corpuscles  acted  on  by  the  malarial  poison  without  actual 
disintegration,  escapes  and  permeates  the  surrounding  tissues,  and 
imparts  the  peculiar  color  of  the  liver. 

The  color  of  the  liver  remains  the  same,  whether  the  coloring 
matter  be  retained  in  solution,  or  is  precipitated,  forming  the  dark 
granules. 

The  peculiar  hue  appears  to  be  also  due  to  the  altered  color 
of  the  bile.  In  all  the  cases  of  malarial  fever  which  I  have  thus 
fer  examined,  I  have  found  the  bile  to  be  of  high  specific  gravity, 
thick,  concentrated,  and  of  a  greenish-black  color  when  seen  in 
mass,  and  of  a  gamboge  yellow  when  spread  in  thin  layers.  The 
liver  cells  under  the  microscope  presented  a  light  greenish-yellow 
color,  as  if  they  also  were  infiltrated  with  the  altered  coloring  matters. 
In  some  cases  the  liver-cells  contained  fewer  oil-globules,  and  the 
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cell- walls  looked  thinner  than  usual ;  in  other  cases  they  resembld 
closely  the  healthy  cells. 

The  peculiar  color  of  the  malarial  liver  can,  to  a  certain  ext^ 
be  extracted  by  boiling  water. 

In  almost  every  case  I  found  the  filtered  decoction  of  mahiial 
fever  livers,  to  be  of  a  brownish-yellow  color,  whilst  the  decoctHA 
of  yellow  fever  livers  is  of  a  bright  golden  color,  whilst  that  of 
normal  livers  is  of  a  light  yellow.  These  observations,  howeYer, 
should  be  repeated  upon  an  extensive  scale,  before  we  can  decide 
upon  the  characteristic  color  of  the  decoctions  of  the  liver  in  dit 
ferent  diseases. 

Afler  the  altered  coloring  matters  of  the  blood  and  bile  have  io- 
filtrated  the  structures  of  the  liver,  they  will  sometimes  remain  for 
a  considerable  length  of  time  without  being  absorbed,  and  it  maj 
communicate  the  peculiar  bronzed  color  to  the  liver,  long  after  the 
restoration  of  its  normal  functions,  and  the  disappearance  of  the 
malarial  fever.  I  have  observed,  however,  that  the  intensity  of  tbe 
color  of  the  liver  bears  a  marked  relation  to  the  time  of  convales- 
cence ;  as  convalescence  advances,  the  color  diminishes. 

Chabactebs  of  the  Bile  in  Malarial  Fever. 

The  gall-bladder,  in  fifteen  cases  of  the  different  forms  of  msk- 
rial  fever,  was  filled  with  bile,  which  had,  in  the  majority  of  cases, 
the  consistency  of  molasses,  and  presented  a  greenish-black,  widt 
yellovnsh  and  reddish  reflections  when  seen  in  mass,  and  of  a  gam- 
boge-yellow when  spread  in  thin  layers.  In  every  case  the  muoooa 
membrane  of  the  small  intestines  were  colored  yellow  by  the  bflc 
throughout  almost  the  entire  extent,  and  in  many  cases  the  mucous 
membrane  of  the  stomach  was  in  like  manner  discolored  with  bile* 
The  characters  of  the  bile  vomited  during  life,  corresponded  to  tbat 
found  in  the  gall-bladder  after  death. 

In  a  case  of  congestive  fever  of  only  forty-three  Jiours^  duraimj  the 
specific  gravity  of  the  bile  was  1042.5,  and  viewed  in  mass  it  pre- 
sented a  brownish-black  color  with  greenish  reflections,  and  re- 
sembled, upon  a  general  view,  a  saturated  tincture  of  iodine.  1^ 
poured  like  molasses,  being  thick  and  ropy.  Upon  close  inspec- 
tion, the  bile  was  found  to  contain  numerous  flakes  of  a  green  color, 
which,  under  the  microscope,  were  found  to  consist  of  the  con- 
glomerated cells  of  the  mucous  membrane  of  the  gsXl-hUii^* 
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^When  spread  out  in  thin  layers,  the  bile  presented  a  gamboge-yel- 
low color. 

In  a  case  of  malarial  fever  of  eleven  weeks,  which  had  been  en- 
t^irely  without  treatment  during  the  first  eight  weeks,  and  which 
«nded  in  extensive  disorganization  of  the  blood,  muscular  system, 
sind  spleen,  the  gall-bladder  was  filled  with  bile  of  a  brownish- 
yellow  opaque  color,  when  seen  in  mass,  and  of  a  gamboge-yellow 
in  thin  layers.    The  bile  contained  numerous,  irregularly-shaped, 
yellow  masses  of  various  sizes,  from  an  English  pea  to  a  grain  of 
sand.     These  yellow  masses  formed  about  two-fifths  of  the  contents 
of  the  gall-bladder.    These  masses  were  soft,  and  readily  crushed 
between  the  fingers.    Under  the  microscope,  they  were  found  to 
consist  of  numerous  cells  from  the  mucous  membrane  of  the  gall- 
bladder, and  a  yellow  amorphous  matter.    The  bile-duct  appeared 
to  be  completely  stopped  up  with  these  cells,  and  this  yellow  amor- 
phous matter.  The  specific  gravity  of  this  specimen  of  bile  was  1036. 
In  the  case  of  the  house  painter  who  died  suddenly  during  con- 
valescence from  a  severe  attack  of  remittent  fever,  the  bile  pre- 
sented a  brownish-yellow  color  in  mass,  and  a  gamboge-yellow 
color  in  thin  layers.    It  was  tenacious  like  mucus ;  in  fact,  it  re- 
sembled closely  colored  mucus,  specific  gravity  1022.5. 

The  liver  of  those  cases  which  died  in  the  acttve  stages 

OF    HALABIAL    FEVER    CONTAINED   ANIHIAL    STARCH    (QLUCOGENIC 

matter,  Bernard);  whilst  hepatic  sugar  was  entirely  absent. 

The  liver  of  every  fatal  case  of  malarial  fever  was  carefully  tested 
for  animal  starch  and  grape  sugar,  and  the  results  never  varied ;  in 
intermittent,  remittent,  and  congestive  fevers,  animal  starch  (glu- 
cogene)  was  always  present,  while  grape  sugar  was  always  absent. 

In  many  cases  when  the  fibrous  capsules  of  the  livers  were  torn 
o£^  partially  dried,  and  treated  with  tincture  of  iodine,  the  cellular 
tissue  was  not  altered  by  the  tincture  of  iodine,  but  whenever  a 
particle  of  Jiver  adhered  to  the  fibrous  tissue,  these  purple  and  blue 
masses  could  be  detected  with  the  microscope.  In  cirrhosed  livers 
the  fibrous  tissue  of  the  liver  generally,  and  of  the  portal  canals, 
were  found  to  be  completely  infiltrated  with  this  animal  starch. 
When  single  cells  of  the  malarial  liver  were  treated  with  tincture 
of  iodine,  I  was  not  able  to  demonstrate  satisfactorily,  whether  they 
contained  animal  starch.  When,  however,  a  number  of  them  in 
mass  were  treated  with  tincture  of  iodine,  the  characteristic  blue 
color  was  produced. 
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In  several  cases  the  hepatic  ducts  were  isolated  and  treated 
tincture  of  iodine,  and  carefully  examined  under  the  microscope; 
in  some  cases  the  ducts  were  dotted  with  blue  particles,  whilst  the 
other  portions  were  simply  changed  to  the  color  of  the  iodine, 
and  in  other  cases  long  portions  of  the  hepatic  ducts  were  changed 
to  a  bright  blue  color.  These  facts  show  that  the  hepatic  dads 
sometimes  contain  animal  starch. 

From  chemical  examinations  of  the  livers  of  the  different  fbrma 
of  malarial  fever,  from  the  summer  of  1856  to  the  present  time,  I 
have  obtained  similar  results.  In  many  cases  the  livers  were  set 
aside,  and  examined  after  intervals  of  twelve  hours;  the  last  exa- 
minations were  made  thirty-six  hours  after  the  first ;  and  at  every 
examination  the  result  was  the  same — the  presence  of  animal  starch, 
without  a  trace  of  grape  sugar. 

The  mere  presence  of  starch  in  the  liver  is  not  peculiar  to  mala- 
rial fever ;  it  is  not  a  pathological  condition. 

In  the  month  of  September,  1856, 1  had  an  opportunity  of  exa- 
mining chemically  the  liver  of  a  patient,  who  had  been  under  the 
care  of  my  friend  and  former  colleague,  Dr.  J.  B.  Read.  This  pa* 
tient  had  black  vomit,  and  all  the  symptoms  of  yellow  fever,  and 
the  liver  presented  the  yellow  boxwood  color  peculiar  to  this  dis- 
ease. Chemical  examination  gave  decided  evidence  of  the  presence 
of  animal  starch  in  the  structure  of  the  liver.  The  liver  of  a  yellow 
fever  patient  brought  from  Norfolk  by  Dr.  J.  B.  Read  presented 
a  similar  appearance,  and  also  yielded  animal  starch.  I  have  de- 
tected this  substance  in  the  human  liver,  in  normal  condition  after 
sudden  death  from  diseases  of  the  circulatory  apparatus,  and  apo- 
plexy, and  phthisis,  and  in  abnormal  states,  as  cirrhosis,  fatty  de- 
generation, and  cirrhosis  and  fatty  degeneration  combined. 

I  have  examined  the  livers  of  numerous  vertebrate  animals,  in- 
jected and  uninjected,  and  in  every  instance  animal  starch  has  been 
found. 

Whether  the  elaboration  of  this  product  is  confined  specially  to 
any  one  of  the  anatomical  elements  of  the  liver,  I  have  not  as  yet 
been  able  to  determine  with  certainty,  for  it  has  been  found  in  the 
fibrous  tissue  of  the  portal  canals,  in  the  hepatic  ducts,  and  in  seve- 
ral cases,  in  the  lower  animals,  in  the  secreting  cells.  We  would 
naturally  infer  that  it  was  formed  in  and  by  the  secreting  cells  of 
the  liver,  and  was  deposited  in  other  positions  by  endosmosis.  The 
exact  point  at  which  it  is  converted  into  grape  sugar  is  unknown. 
Bernard  has  shown  that  this  change  is  due  to  the  action  of  a  special 
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ferment  contained  in  the  blood.  Experiments  have  shown  that  the 
liver-cells  contain  grape  sugar  as  well  as  the  hepatic  veins.  If  the 
starch  is  formed  in  the  secreting  cells,  and  grape  sugar  is  formed 
in  them  also,  then  the  special  ferment  of  the  blood  must  be  absorbed 
by  the  secreting  cells.  A  portion  of  the  animal  starch  may  be  ab- 
sorbed by  the  hepatic  veins,  and  be  acted  upon  by  the  ferment  only 
partially  if  in  large  quantities,  and  finally  be  deposited  in  the  organs 
and  tissues. 

This  view  is  partially  sustained  by  the  fact  that  this  substance  is 
not  confined  to  the  liver;  for  I  have  found  it  in  considerable  abund- 
ance in  malarial  fever  spleens,  and  in  normal  spleens  taken  from 
patients  who  had  died  from  cirrhosis  and  fatty  degeneration  of  the 
liver  combined,  and  in  one  case  where  the  patient  (an  aged  negro 
man)  had  died  suddenly  from  apoplexy.  A  carbo-hydrate,  similar 
in  its  composition  and  properties  to  vegetable  cellulose,  has  been 
found  in  some  of  the  lower  animals.  G.  Schmidt'  discovered  cel- 
Inlose  in  the  mantle  of  phallusia  mammillaris  (one  of  the  mollusca), 
and  Lowig*  and  Kblliker  have  discovered  it  in  the  outer  tube  of 
salpse,  in  the  leathery  mantle  of  the  cynthisd,  and  in  the  cartilagi- 
nous capsule  of  the  simple  ascidiae.  The  researches  of  Odier,'  Las- 
saigne/  Pay  en,'  Children,^  and  Danniel,  and  especially  of  C.  Schmidt,^ 
have  shown  that  a  body  closely  resembling  cellulose  (vegetable 
fibre),  which  C.  Schmidt  regards  as  composed  of  a  carbo-hydrate, 
and  of  a  nitrogenous  body  having  the  composition  of  the  muscular 
fibre  of  insects,  forms  the  true  skeleton  of  all  insects  and  Crustacea. 
This  substance,  called  chitin,  constitutes  not  only  the  external  ske- 
leton, the  scales,  and  hairs  of  insects,  but  it  also  forms  their  tracheae, 
and  even  one  of  the  layers  of  the  intestinal  canal.  Cellulose,  or 
animal  starch,  has  been  discovered  by  Rudolph  Virchow,"  in  the 
brain,  and  in  some  of  the  higher  nerves  of  sense.    These  observa- 

>  Zn  Vergl.  Phjsiol.  der  Wirbelloflen  Thlere,  1845,  S.  62.  Bee  also  *'  Contribn- 
tioiis  to  the  Comparative  Physiology  of  the  Invertebrate  Animalfl,  being  a  Physio- 
logioo-Chemical  Investigation,"  by  Dr.  Carl.  Schmidt ;  Taylor's  Scientific  Memoirs, 
vol.  V.  part  zviii.,  1852,  p.  34. 

'  Ann.  de  Soieno.  Nat.,  3d  series,  torn.  v.  pp.  193-232. 

i  Htoioire  de  la  Soci^td  d'Histoire  Natorelle,  tom.  i.  p.  29  e<  ieq. 

*  Comptes  Rendas,  tom.  zvi,  p.  1087 ;  Jonm.  de  Chim,  M0d.,  1-9,  p.  379. 

*  Comptes  Rendns,  tom.  xvii.  p.  227. 

'  Todd's  Cyclopedia  of  Anatomy  and  Physiology,  vol.  ii.  p.  882. 
^  Znr  Vergleiohend,  Physiol,  der  Wirbellosen,  Thiere.  1845,  S.  32-69  ;  trans,  in 
Taylor's  Sci.  Memoirs,  vol.  v.,  1852,  pp.  14-28. 
'  Virohow's  Arehiv.,  b.  vii.,  h.  i.,  p.  135. 
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tions  were  BubsequeDtly  confirmed  by  those  of  Q^orge  Bosk.  In 
1858,  Yirchow'  annoonced  the  discovery  of  corpuscles,  presenting 
the  same  reaction  as  the  corpora  amylacea  of  the  brain,  in  the  Mal> 
phighian  corpascles  of  diseased  human  spleens,  in  the  condition 
termed  waxy  spleen.  Yirchow,  Bennet,  and  Garter,  have  abo 
pointed  out  the  existence  of  a  peculiar  amyloid  substanoe  in  tbe 
liver,  in  some  chronic  forms  of  disease,  as  waxy  or  fatty  d^nen- 
tion.  At  a  meeting  of  the  Academy  of  Sciences,  March  23, 1857, 
M.  CI.  Bernard  announced  "  that  the  livers  of  dogs,  fed  exclosiydj 
on  meat,  possess  the  property  of  forming  a  glucogenic  substanoe, 
analogous  to  vegetable  starch,  and  alike  susceptible  of  an  ultimate 
transformation  into  sugar,  passing  through  the  intermediate  condi- 
tion of  dextrine."  Sanson,  Longet,  Bouley,  Poggiale,  Parry,  and 
others,  have  recorded  similar  facts  with  reference  to  the  occurrence 
of  a  substance  having  very  much  the  same  chemical  constitaticm 
and  properties  of  starch  in  the  liver,  and  the  results  of  the  experi- 
ments and  researches  of  Bernard  and  these  observers  prove  that  is 
herbivorous  animals  this  substance  may  be  found  in  other  organs 
besides  the  liver. 

The  presence  of  animal  starch,  and  the  absence  of  hepatic  sugar, 
in  malarial  fever,  would  seem  to  indicate  that  the  special  ferment 
in  the  blood  which  transforms  animal  starch  into  glucose,  had  beea 
destroyed,  whilst  the  power  to  manufacture  starch  from  both  mtro- 
genized  and  non-nitrogenized  materials  was  exercised  by  the  liver, 
and  hence  the  absence  of  glucose,  and  the  accumulation  of  glaoo- 
gene. 

Some  of  the  Points  of  Difference  between  the  Malabial  Fetii 

AND  Yellow  Fevbe  Liver. 

The  liver  of  yellow  fever,  as  far  as  my  observations  extend,  and 
according  to  the  observations  of  Louis  and  many  other  observers, 
is  of  a  bright  yellow  color.  It  is  probable  that  this  color,  as  in 
the  case  of  that  of  the  malarial  liver,  varies  with  the  length  of  the 
attack,  and  the  effects  of  previous  diseases.  Thus  Dr.  Samael 
Jackson,  of  Philadelphia,  found  the  livers  in  cases  which  had  died 
suddenly  in  the  early  stages,  engorged  with  dark  blood. 

As  far  as  my  observation  extends,  the  decoction  of  the  yellow 
fever  liver  is  of  a  bright  golden  color,  whilst  that  of  the  malarial 
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fever  is  of  a  brownish  yellow.    The  golden  color  of  the  yellow 
fever  liver  can  be  extracted  both  by  alcohol  and  water. 

The  yellow  fever  liyer  is  mach  firmer  and  harder  than  that  of 
malarial  fever,  contains  mnch  less  blood  and  is  mnch  less  readily 
acted  upon  by  liqnor  potassse  and  acids.  Liquor  potasssB  readily 
dissolves  the  malarial  fever  liver,  and  the  decoction  presents  the 
appearance  of  venous  blood,  while  no  such  efiect  is  produced  by 
the  action  of  this  substance  upon  the  yellow  fever  liver. 

Splisn. 

The  complexity  and  difficulty  of  pathological  inquiries  are 
again  illustrated,  by  the  different  views  which  prevail  with  refe* 
rence  to  the  offices  of  the  spleen.  Whilst  Gerlach,  Yirchow,  and 
Bennet,  consider  the  spleen  as  the  birthplace  of  the  colored  cor- 
puscles, Kolliker,  Ecker,  Beclard  and  Gray,  consider  it  the  organ 
in  which  the  blood-corpuscles  die  and  are  disintegrated. 

The  difficulty  of  settling  this  question  definitely,  is  increased  by 
the  equivocal  and  uncertain  results  of  comparative  anatomical  in- 
vestigations, and  of  physiological  experiments.  If  the  function  of 
the  spleen  be  that  of  the  formation  and  destruction  of  the  blood- 
corpuscles,  it  is  reasonable  to  suppose  that  it  should  be  much  larger 
in  warm  than  in  cold-blooded  animals,  because  the  number  of  the 
blood-corpuscles  is  greater,  and  all  the  changes  of  the  elements  of 
the  fluids  and  solids  much  more  rapid  in  the  former  than  in  the 
latter.  To  determine  this  point,  I  ascertained  accurately  the  weights 
of  the  bodies  and  spleens  of  cold  and  warm-blooded  animals.^ 

The  following  table  presents  a  condensed  view  of  the  results,  the 
accuracy  of  which  I  have  confirmed  again  and  again,  by  numerous 
dissections  and  comparison  of  the  spleen  in  the  difierent  classes  of 
animals. 

Comparative  Wei^Us  of  the  Spleens  of  AnimaU, 

iromber  of  times 
the  weight  of 
Pmhbs.  it*  ■Pleen- 

Weight  of  the  body  of  Trygon  Babina  (Stingray),  female       .  .  292 

"            <'            Trygon  sabina  (Stingray),  fcBtus         .  .  1016 

"           *'           Zygaena  malleus  (Hammerhead  Shark)  •  601 

*'           "           Zyg»na  maUeus  (Hammerhead  Shark)  .  443 

<<           **           Lepisostena  osseus  (Garfish)       .        .  .  587 

*'           ''           Lepisostens  osseiis  (Garfish)       •        •  .  599 


I  "Inyestigations,  Chemical  and  Physlologioal,  relatiye  to  certain  American  Ver- 
tebrata,"  by  Joseph  Jones,  M.  D.,  Smithsonian  Contributions  to  knowledge,  July, 
1856,  pp.  116-122. 
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Comparative  Weight  of  the  Spleens  of  Animals — ^CoBtinued. 

Ifniaber  at  iimm 
the  weight  of 
Its  8pk«B. 

RSFTII^BS. 

Weight  of  the  body  of  Rana  oatesbiana  (Bullfrog)         .        .        •  2279 

Heterodon  niger  (Black  Viper)  .        .         .  25666 
Psammopliis   flagelliformifl    (Coachwhip 

Snake) 6^6 

Coluber  gattatuB  (Com  Snake)  •        •        .  9600 

Coluber  constrictor  (Black  Snake)      .         .  7285 

Crotalus  adamanteus  (Rattlesnake)    •        .  15450 

Alligator  Mississippiensis  (Aligator),  male  1319 

Alligator  Mississippiensis  (Aligator),  fenutle  796 

Chelonia  caretta  (Loggerhead  Turtle)         •  2201 

Chelonura  serpentina  (Snapping  Turtle)     •  800 

Emjs  terrapin  (Salt-water  Terrapin)  .        .  7958 

Emjs  reticulata  (Chicken  Terrapin)  .        •  965 

EmjB  serrata  (Yellow-bellied  Terrapin)      .  1618 

Emys  serrata  (Yellow-bellied  Terrapin)     •  1125 

Testudo  polTphemuB  ((Gopher)   .        •        •  2575 

Testudo  poljphemus  (Ctopher)   •        .        •  3600 
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Weight  of  the  bodj  of  Meleagrls  galloparo  (Wild  Turkey),  female 
"  '*  Meleagris  gallopayo  (Wild  Turkey),  female 

FicuB  erythrocephalus  (Red-headed  Wood- 
pecker)   

Tantalus  looulator  (Wood  Ibis) 
Tantalus  loculator  (Wood  Ibis) 
Sjmium  nebulosum  (Barred  Owl) 
Cathartes  atratus  (Black  Buzzard) 
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Mammals. 

Weight  of  the  body  of  Didelphis  VirginianuB  (OpOBSum) 

Common  Sheep  .... 
Sciurus  Carollnensis  (Gray  Squirrel) 
SciuruB  capistratus  (Fox  Squirrel 
CervuB  VirginianuB  (Foetus  of  Deer) 
Cerrus  VirginianuB  (Foetus  of  Deer) 
MuB  rattuB  (Rat  Just  bom) 
Mus  rattuB  (Rat  just  bom) 
Mus  rattuB  (Rat  half  grown) 
LepuB  Bylvaticus  (Common  Rabbit) 
Procyon  lotor  (Raccoon),  female 
Procyon  lotor  (Raccoon),  female 
Procyon  lotor  (Raccoon)^  female 
Procyon  lotor  (Raccoon  Just  bom) 
Pointer  Dog,  male       .        •        • 
Common  Cat,  female  • 
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1538 

2625 

2120 
3579 
2044 

1470 

1228 


418 
590 
682 
919 
283 
350 
498 
505 
506 
1494 
343 
292 
391 
156 
577 
522 
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These  tables  show  that  'the  spleen  is  smallest  in  birds  and  ophi- 
dians, and  largest  in  fishes  and  mammals. 

The  temperature  of  birds  is  high,  their  blood-corpuscles  numer- 
ous, their  life  actions  vigorous,  and  the  physical  and  chemical 
changes  of  the  elements  of  their  fluids  and  solids  correspondingly 
rapid.  In  fishes,  circulation  and  respiration  are  sluggish,  the  blood- 
corpuscles  few  in  numbers,  the  temperature  low,  the  metamorphosis 
of  the  elements  of  their  structure  slow,  and  the  intellect  and  all  the 
life  actions  correspondingly  feeble.  If  the  function  of  the  spleen 
be  the  construction,  destruction,  and  elaboration  of  some  of  the 
important  elements  of  the  blood,  why  is  it  so  small  and  insignificant 
in  birds,  and  of  such  great  relative  magnitude  in  many  cold-blooded 
animals? 

Is  it  possible  that  an  organ,  which,  in  many  ophidians,  chelonians, 
and  birds,  weighs  only  a  few  grains,  or  a  small  fraction  of  a  grain, 
can  exert  any  important  influence  upon  the  physical  properties  and 
chemical  constitution  of  the  blood  ?  Do  not  these  facts  show  con- 
clusively that  we  do  not  understand  the  functions  of  the  spleen  ? 

Mr.  Gray^  supposes  that  one  oflice  of  the  Malpighian  corpuscles 
is  to  store  up  nutritive  matter  when  there  is  a  surplus  of  alimentary 
materials,  to  be  restored  again  to  the  blood  when  there  is  a  defici- 
ency of  these  elements.  It  is,  however,  difficult  to  conceive  how 
nutritive  matter  of  any  importance  could  be  stored  up  in  the  Mal- 
pighian corpuscles  of  organs  weighing  a  few  grains,  or  only  frac- 
tions of  a  grain.  The  amount  accumulated  in  such  organs  would 
be  microscopic  in  its  character,  and  not  much  more  than  the  hun- 
dredth part  of  a  grain.  Even  in  warm-blooded  animals,  the  amount 
of  albuminous  compounds  contained  in  the  Malpighian  corpuscles 
of  the  spleen  is  insignificant,  and  unworthy  of  notice,  when  com- 
pared with  that  contained  in  the  circulatory  apparatus,  the  capacious 
reservoir  of  the  nutritive  materials.  The  circulatory  apparatus 
of  an  adult  man  contains  about  twenty  pounds  of  blood,  whilst  the 
Malpighian  corpuscles  of  the  spleen  are  capable  of  containing  only 
a  few  grains.  Would  nature  construct  an  organ,  an  important 
o£9ee  of  which  would  be  to  store  up  a  few  grains  of  nutritive 
matter,  whilst  the  circulatory  system  contains  more  than  ten  thou- 
sand times  the  amount  ? 

My  observations  show  that  the  increase  of  the  spleen  during 
active  nutrition  noticed  by  Mr.  Gray  in  cats,  rabbits  and  rats,  is  by 

1  The  Stractnre  and  Use  of  the  Spleen,  bj  Henry  Graj,  F.  R.  S.    London,  1S54* 
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no  means  a  universal  phenomena  in  the  animal  economy.  The 
spleens  of  ophidians  and  saurians  and  chelonians  did  not  diminish 
in  weight  more  rapidly  than  the  other  organs  and  tissaes,  and  the 
spleens  of  salt-water  terrapins  {emys  terrapin),  and  of  yellow-bellied 
terrapins  {emys  serraia),  which  had  been  starved  and  deprived  of 
water  for  a  great  length  of  time,  and  then  transferred  to  a  tab  of 
water  and  abundantly  supplied  with  vegetable  food,  did  not  exhibit 
any  increase  in  weight.  I  have  also  observed,  in  numeroua  in- 
stances,  that  the  spleen  of  cold-blooded  animals  does  not  act  as  a 
diverticulum  for  any  surplus  water  or  nutritive  materials  in  the 
circulatory  apparatus.  The  spleens  of  many  carnivorous  chelo- 
nians, whose  circulatory  apparatus  was  so  filled  with  blood,  conse- 
quent upon  a  change  of  diet,  that  aqueous  albumino-saline  effusions 
took  place  into  the  cellular  tissue,  and  all  the  cavities  presented  no 
increase  in  size  or  weight.  The  spleens  of  ophidians,  which  are 
voracious  and  swallow  large  masses  of  flesh,  were  not  enlarged, 
notwithstanding  the  large  amount  of  nutritive  substances  which 
were  received  into  their  circulatory  apparatus. 

That  the  spleen  is  an  organ  of  subordinate  importance  in  the 
animal  economy,  will  be  shown  by  the  following  facts :  It  is  ab- 
sent from  all  invertebrate  animals  without  exception.  It  is  also 
absent  from  the  amphioxus,  the  connecting  link  between  fishes 
and  the  higher  forms  of  the  mollusca. 

The  spleen  of  birds  and  reptiles  is  too  small  to  exert  an  im- 
portant iuflaence  in  the  animal  economy.  Its  size  corresponds  in 
no  manner  with  the  number  of  colored  blood-corpuscles,  or  the 
rapidity  of  the  composition  and  decomposition  of  the  organic  and 
inorganic  elements  of  the  solids  and  fluids  of  animals. 

The  function  of  the  spleen  is  not  essential  to  the  maintenance 
of  life,  for  it  has  been  excised  by  numerous  observers,  without 
the  death  of  the  animal,  or  any  manifest  alterations  in  the  blood  or 
organs,  or  any  diminution  of  the  forces. 

On  the  other  hand,  that  the  spleen  has  some  important  office  to 
perform  in  the  animal  economy,  is  shown  by  the  fact  that  in  the 
amphioxus  and  invertebrate  animals,  which  are  devoid  of  spleeoa, 
the  blood-corpuscles  are  colorless.  The  occurrence  of  the  spleen  ifl 
accompanied  by  a  change  in  the  color  of  the  blood.  The  question 
immediately  arises,  has  the  spleen  anything  to  do  with  the  prodac- 
tion  of  the  red  blood-corpuscles  of  vertebrate  animals?  The  blood 
of  the  invertebrata,  with  its  corpuscles,  exists  before  the  formatioa 
of  any  special  organs;  and  the  same  fact  is  noticed  in  the  develop- 
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ment  of  the  foetus  of  warm-blooded  animals;  a  vascular  system 
circulating  a  fluid  containing  colored  blood-corpuscles  exists  before 
the  formation  of  any  special  organs ;  and  hence  it  is  probable  that 
the  spleen  has  little  to  do  with  the  formation  of  the  corpuscles  and 
the  production  of  their  red  color.  This  question  cannot,  however, 
'be  settled  by  an  appeal  to  comparative  anatomy,  or  by  extirpa- 
tion of  the  spleen,  because  it  is  more  than  probable  that  other 
organs  possess  the  power  of  performing  the  offices  of  the  spleen 
i^hen  it  is  absent. 

Besides  these  facts  in  comparative  anatomy,  the  microscopical 
examinations  of  the  pulp  of  the  spleen  by  Oesterlen,  Remak,  Hand- 
field  Jones,  Kolliker,  Ecker,  Beclard,  and  Gray,  and  the  com- 
parative analysis  of  the  blood  entering  in  the  spleen,  and  of  that 
passing  out  of  these  organs,  render  it  highly  probable,  if  not  abso- 
lutely certain,  that  one  of  the  most  important  offices  of  the  spleen 
is  the  destruction  of  the  colored  blood-corpuscles. 

As,  therefore,  our  knowledge  of  the  functions  of  the  spleen  is 
not  as  extensive  or  as  definite  as  the  requirements  of  exact  science 
demand,  we  should  exercise  caution  in  the  construction  of  theories, 
with  reference  to  the  effect  of  pathological  alterations  of  the  spleen 
in  diseases. 


WxioHT  ov  TBI  Spleen  in  Malabial  Feveb. 

The  following  table  confirms  the  statements  of  numerous  observ- 
ers, that  the  spleen  is  enlarged  in  malarial  fever. 

Weight  of  the  Spleen  in  Malarial  Fever, 


ATolrdapoit 
poaada. 

ATolrdapoii        Troj 
oanoas.          graina. 

Weight  of  the  spleen  in  its  normal  condition 

Case  of  intermittent  fever  in  latter  stages  of 
phthisis 

*<      remittent  and  typhoid  fever  . 

**       remittent  fever       .... 

**  remittent  fever  .... 
Two  years  after  attack  of  remittent  fever  . 
Case  of  remittent  fever       .... 

'*       congestive  fever     .... 

"       congestive  fever     .... 

"       congestive  fever     .... 

•  •• 

1  Ih.    2  ozs. 
1  "    15    " 
1  "    13   « 
1  «    14}  " 
1  "      2}  " 

1  "    13   " 
1  "      1}  " 

14} 

18 

31 

29 

30} 

18} 

13} 

29 

17* 

f   3062 

I  2187 

6343 

7920 

13562 

12687 

13343 

8093 

5895 

12687 

7562 

This  table  shows  that  in  seven  cases  of  malarial  fever,  terminat- 
ing in  the  active  stages,  the  spleen  was  enlarged ;  the  enlargement, 
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however,  was  not  so  great  as  in  those  cases  exposed  to  a  longer 
action  of  the  malarial  poison.  In  such  cases  the  spleen  is  often 
greatly  enlarged,  and  can  be  often  felt  daring  life  as  a  hard  mass  oo- 
cupying  a  considerable  portion  of  the  abdominal  cavity.  Cases  are 
recorded  where  the  spleen  has  been  said  to  weigh  twenty  ponndsL 

I  have  found  the  spleen  of  those  who  died  in  the  active  stages  of 
malarial  fever,  not  only  enlarged,  but  softened,  and  filled  with  dark 
brownish-purple,  and  brownishred  mud. 

The  malarial  spleen  presents  upon  the  exterior,  a  dark  slate 
color;  and  the  trabeculae  and  capsule  appear  to  be  completely 
altered  in  structure;  so  much  altered  in  many  cases,  that  the 
slightest  touch  is  sufficient  to  rapture  them.  I  have  seen  the  slrac- 
tures  of  the  spleen  in  malarial  fever  so  much  disorganized,  that  in 
attempting,  even  in  the  most  careful  manner,  to  remove  this  organ 
from  the  abdominal  cavity,  the  trabeculae  have  given  way  nnder 
a  slight  pressure,  and  the  fingers  plunged  into  its  soft  substance. 

The  dark  brownish-purple  mud  (pulp  and  extravasated  blood) 
of  the  spleen  is  composed,  in  great  measure,  of  colored  blood-oor- 
puscles,  altered  in  various  degrees,  according  to  the  length  of  the 
attack,  and  which  have  lost  the  power  of  changing  to  the  arterial 
hue  when  exposed  to  the  oxygen  of  the  atmosphere.  In  many 
cases,  especially  those  of  long  standing,  the  pulp  and  extravasated 
blood  (mud),  of  the  spleen  abounds  in  dark  reddish-brown,  and 
reddish-black  granules  and  conglomerated  granules,  resembling  the 
dark  particles  found  in  the  malarial  liver,  and  in  the  sediment  of 
the  black- vomit  of  yellow  fever.  Similar  bodies,  but  apparently 
in  less  abundance,  are  found  in  normal  spleens.  In  cases  which 
have  terminated  fatally,  after  only  a  short  illness  of  two  or  three 
days,  these  bodies  resulting  from  the  disintegration  of  the  colored 
blood-corpuscles,  were  not  so  numerous  as  in  cases  of  longer  dura- 
tion, and  in  some  very  recent  cases,  they  were  not  more  numerons 
than  in  the  spleen  of  health.  We  will  now  illustrate  the  changes 
of  the  spleen  in  malarial  fever,  by  cases  of  varying  duration. 

In  a  case  of  malarial  fever  of  the  congestive  type^  of  only  forty-three 
Jiours*  duration,  the  spleen  was  slate-colored,  softened,  and  enlarged; 
not  as  much  softened  and  altered,  however,  as  in  cases  of  malarial 
fever  of  longer  standing.  The  mud  of  the  spleen  was  of  a  dark 
purplish  hue,  and  appeared  to  be  in  transition  to  the  color  and 
state  of  the  mud  of  the  spleens  of  malarial  fever  of  longer  duration. 
After  exposure  for  a  few  hours  to  the  oxygen  of  the  atmosphere,  a 
large  portion  of  the  mud  of  the  spleen  assumed  a  color  approach- 
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ing  the  arterial  hue ;  maoh  brighter  than  the  mud  of  the  spleens 
upon  which  malarial  fever  had  exerted  its  fall  effects,  and  some- 
what darker  than  the  bright  arterial  hue,  assumed  by  the  splenic 
palp  of  healthy  normal  spleens.  When  the  mud  was  spread  in 
thin  layers  upon  a  glass  slide,  the  change  of  color  was  much  more 
rapid.  Under  the  microscope,  the  splenic  mud  appeared  to  consist 
almost  entirely  of  colored  corpuscles,  many  of  which  appeared 
swollen  and  altered  in  appearance.  After  careful  examination,  I 
was  unable  to  find  those  conglomerations  of  black  granules,  resem- 
bling the  black  sediment  of  black  vomit,  which  were  discovered  in 
the  spleens  of  malarial  fever  of  longer  standing. 

The  spleen  of  a  sUxut  Irish  seaman^  who  died  from  an  attach  of 
congestive  fever,  fifty  hours  after  the  first  appearance  of  disease,  was 
enlarged,  softened,  disorganized,  and  of  a  dark  slate-color;  and 
when  pressed  gently  between  the  fingers,  the  trabeculsd  could  be 
felt  giving  way.  The  cut  surface  presented  a  dark,  purplish-brown 
color;  from  the  cut  surface  issued  a  dark,  purplish-brown  mud. 
Afker  eight  hours'  exposure  to  the  atmosphere  small  streaks,  in- 
clining to  an  arterial  hue,  appeared  upon  the  cut  sur&ce  of  the 
spleen,  and  probably  were  due  to  the  change  in  the  blood  which 
issued  from  the  divided  vessels.  These  streaks  of  splenic  mud,  in- 
clining to  the  arterial  hue,  occupied  but  an  inappreciable  fraction 
of  the  whole  surface.  When  the  dark  mud  (effused  blood)  was 
examined  under  the  microscope,  it  was  found  to  consist  chiefly  of 
colored  and  colorless  corpuscles,  and  the  cells  peculiar  to  the  spleen. 
Some  of  the  colored  corpuscles  were  swollen  and  altered  in  shape ; 
the  alteration  was  by  no  means  universal  or  remarkably  great.  This 
spleen  contained,  as  usual  in  malarial  fever,  animal  starch. 

The  spleen  of  an  American  seaman,  who  died  of  congestive  fever 
seventy  hours  after  the  first  appearance  of  disease,  was  enlarged,  soft- 
ened, and  of  the  dark  slate-color  usual  in  malarial  fever.  When 
the  mud  of  the  spleen  was  exposed  to  the  atmosphere,  a  part  re- 
tained the  dark-purplish  and  reddish-brown  color ;  whilst  another 
smaller  portion  changed  to  an  arterial  hue.  The  difference  between 
these  two  portions  of  the  splenic  mud  were  clearly  seen  when  a 
section  of  the  organ  was  exposed  for  several  hours  to  the  action  of 
the  atmosphere.  The  other  portion  of  the  mud  of  the  spleen  did 
not  change  its  color.  This  phenomenon  was,  without  doubt,  due  to 
the  fact  that  the  blood  had  been  but  recently  effused  into  the  spleen. 
The  portions  first  effused  had  lost  the  power  of  changing  to  the  arte- 
rial hue ;  whilst  those  last  effused  had  not  entirely  lost  this  power. 
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The  spleen  of  an  Irish  laborer,  who  died  suddenly  in  a  eongestioe 
chill,  which  had  been  preceded  for  three  or  four  days  by  an  apparently 
mild  attack  of  intermittent  fever,  was  slatecolored,  enlarged,  softenedi 
and  disorganized,  and  could  not  be  removed  from  the  abdominal 
cavity  without  rupture  of  its  capsule  and  trabecular.  The  capsule 
and  trabeculaB  appeared  to  be  so  altered  in  structure  that  the 
slightest  touch  was  sufficient  to  rupture  them.  Afler  careful  wash- 
ing under  a  stream  of  cold  water  the  trabecnlse,  as  usual  in  mala- 
rial fever,  presented  a  red  color.  The  mud  of  the  spleen  was  of 
a  dark-reddish  and  purplish -brown  color,  and  consisted  princi- 
pally of  colored  blood-corpuscles,  which  did  not  change  to  the 
arterial  hue  during  fifty  hours'  exposure  to  the  oxygen  of  the  atmo- 
sphere. The  mud  and  fibrous  tissue  of  the  trabeculse  and  blood- 
vessels  of  this  spleen  contained  animal  starch. 

The  spleen  of  a  Ixxrge,  stoui  German  laborer,  tvho  died  of  congestive 
fever,  supervening  upon  an  attack  cf  malarial  fever  of  four  day^ 
continuance,  was  enlarged  and  disorganized,  and  presented  a  dark 
slate-color.  To  the  touch  the  spleen  felt  like  a  sack  filled  with 
a  viscid  fluid.  The  capsule  was  torn  upon  the  slightest  exertion 
of  force.  Whilst  gently  lifting  the  spleen,  to  sever  its  attachments 
and  lift  it  out  of  the  abdominal  cavity,  the  capsule  was  torn  off  for 
the  space  of  several  inches,  and  my  fingers,  which  grasped  the  organ, 
plunged  through  the  disorganized  trabeculse  and  pulp.  When  the 
spleen  was  laid  upon  the  table  and  pressed,  the  mud  within  was 
forced  into  other  portions,  and  the  indentation  remained,  thus  show- 
ing that  the  cells  of  the  spleen  communicated  freely  with  each  other. 
The  spleen  was  filled  with  a  substance  resembling  purplish-black 
mud.  This  splenic  mud  was  very  thick,  and  dried  rapidly  when 
spread  upon  glass  slides.  Under  the  microscope,  this  was  found  to 
consist  principally  of  colored  blood-corpuscles.  Many  of  the  colored 
blood- corpuscles  presented  an  altered  appearance.  In  some  cases 
the  color  appeared  darker  than  normal.  Many  of  the  corpuscles 
were  swollen ;  whilst  others  were  corrugated.  That  the  colored 
corpuscles  had  undergone  some  change  was  conclusively  demon- 
strated by  the  fact,  that  the  color  of  this  splenic  mud  did  not  alter 
during  thirty-six  hours'  exposure  to  the  oxygen  of  the  atmosphere. 
The  splenic  mud  also  contained  numerous  dark  granules  and  gra- 
nular masses.  The  number  of  colorless  corpuscles  were  apparently 
diminished.  This  diminution  was  in  all  probability  relative  and 
not  absolute;  they  appeared  to  be  diminished  relatively  to  the 
immense  number  of  colored  blood-corpuscles. 
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The  spleen  of  an  Irish  seaman^  who  died  ten  days  after  the  onset 
of  remittent  and  congestive  fever^  was  of  a  dark  slate-color,  and  en- 
larged, softened,  and  the  capsule  and  trabeculsd  gave  way  when 
pressed  gently  between  the  fingers.  When  first  removed,  the  mud 
of  the  spleen  coagulated  very  slightly ;  the  coagulum  possessed  no 
consistency  and  no  permanence.  When  the  pulp  and  extravasated 
blood  of  the  spleen  were  examined  under  the  microscope,  it  was 
found  to  consist  of  colored  and  colorless  blood-corpuscles,  and  nu- 
merous dark,  black  granules.  These  granules  were  frequently 
conglomerated  together,  forming  dark  flakes,  like  the  coffee-ground 
sediment  of  the  black  vomit  of  yellow  fever.  Many  of  the  colored 
corpuscles  appeared  swollen. 

The  spleen  of  an  Irish  laborer^  who  died  two  weeks  after  an  attack  of 
intermittent  fever  from  congestion  of  the  hrain^  was  enlarged,  softened, 
and  of  a  light  slate-color.  The  pulp  of  the  spleen  was  of  a  pur- 
plish and  reddish-brown  color,  and  changed  to  the  arterial  hue 
upon  exposure  to  the  atmosphere. 

The  spleen  of  an  Irish  baker,  who  died  during  convalescence  from 
remittent  fever  during  an  attack  of  pleuropneumonia,  was  slate-colored, 
enlarged,  and  softened.  The  pulp  of  the  spleen  was  firmer  than 
that  of  recent  cases  of  malarial  fever,  and  although  it  changed  to 
the  arterial  hue  more  slowly  than  the  pulp  of  healthy  spleens,  the 
change  of  color  was  much  greater  than  that  of  the  pulp  of  the 
spleen  in  the  active  stages  of  malarial  fever. 

The  spleen  of  a  house  painter  who  had  died  in  convulsions,  three 
weeks  after  an  attack  of  remittent  fever,  was  enlarged  and  softer  than 
normal,  but  much  harder  than  usual  in  the  active  stages  of  mala- 
rial fever.  The  cut  surface  presented  a  compact,  dark  brown 
almost  black  appearance.  Numerous  small  white  bodies,  about 
the  size  of  millet-seed,  were  found  scattered  through  the  pulp  of  the 
spleen.  I  had  never  before  seen  the  splenic  corpuscles  so  numerous, 
large,  and  distinct.  The  exterior  of  the  spleen  was  of  a  slate  color. 
The  compact  nature  of  the  pulp  of  this  organ  shows  that  it  was 
recovering  from  the  effects  of  malarial  fever. 

The  spleen  of  the  German  butcher,  who  suffered  with  intermittent 
fever  two  months,  without  medical  treatment,  and  whose  disease  at  the 
end  of  this  time  assumed  the  congestive  type,  and  although  relieved  of 
the  immediate  effects  of  the  malarial  poison,  fell  a  victim,  after 
three  weeks  of  the  most  intense  and  loathsome  suffering,  to  the 
complete  disorganization  of  the  solids  and  fluids  resulting  from 
the  pathological  alterations  induced  by  the  malarial  poison  during 
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the  period  wheu  it  pursued  its  courses  uuchecked ;  presented  pro- 
found alterations.  This  organ  was  enlarged ;  surface  covered  with 
effused  coagulable  lymph,  and  bound  to  the  liver  and  diaphragm 
by  bands  of  coagulable  lymph.  A  large  quantity  of  pus,  of  a 
greenish-yellow  color,  issued  from  the  anterior  border  of  the  spleen, 
which  was  firmly  attached  to  the  liver.  Whether  the  abscess  had 
opened  and  discharged  the  pus  before  death,  or  whether  the  absoe^ 
was  accidentally  ruptured  during  the  opening  of  the  chest  and 
abdomen,  I  was  unable  to  determine. 

The  structure  of  the  spleen  felt  firm,  very  unlike  the  soft  yielding 
structure  of  the  spleen  of  the  active  stages  of  malarial  fever.  When 
cut,  many  portions  of  the  spleen  resembled  a  dark  bronzed  and 
slate  colored  liver.  The  pulp  of  these  portions  was  not  soft,  and 
did  not  pour  out  like  the  pulp  of  the  spleen  of  the  active  stages  of 
malarial  fever. 

The  liver-like  substance  of  the  spleen  was  found  to  consist  under 
the  microscope  of  fibrous  tissue,  and  numerous  colored  corpuscles 
and  flakes,  composed  of  granules  resembling  the  dark  colored 
flakes  of  the  black  vomit  of  yellow  fever.  These  flakes  were  with- 
out  doubt  derived  from  the  coloring  matter  of  the  colored  blood- 
corpuscles.  The  colorless  corpuscles  of  this  portion  of  the  spleen 
appeared  to  be  more  numerous  than  usual.  This  dark  liver-like 
substance  appeared  to  be  nothing  more  than  the  extravasated  blood 
and  the  pulp  of  the  spleen,  effused  and  altered  during  the  active 
stages  of  the  fever,  from  which  the  serum  has  in  a  great  measure 
been  removed,  and  in  which  alterations  of  the  colored  corpuscles 
have  taken  place,  and  fibrous  tissue  formed.  After  several  hours' 
exposure  to  the  oxygen  of  the  atmosphere,  the  color  of  this  portion 
of  the  spleen  was  not  altered.  In  addition  to  the  abscess  opening 
upon  the  surface  of  the  spleen  attached  to  the  liver,  the  substance 
of  the  spleen  contained  numerous  smaller  abscesses  of  various 
sizes  (two  or  three  of  the  largest  were  of  the  size  of  a  bullet,  and 
the  smallest  of  the  size  of  an  English  pea),  filled  with  thick  greenish- 
yellow  pus.  Portions  of  the  spleen,  especially  surrounding  the 
abscesses,  were  altered  into  a  cheese-like  substance.  Under  the 
microscope,  these  cheese  like  portions  consisted  almost  entirely  of 
pus-corpuscles,  and  large  cells  containing  granules  and  other 
smaller  cells ;  and  also  black  masses  composed  of  granules,  and  also 
numerous  oil-globules.  The  large  mother  cells,  resembling  cancer- 
cells,  were  not  numerous.    The  pus  issuing  from  the  large  abscess 
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resembled  ordinary  pus  under  the  microscope,  and  contain  a  few 
of  these  peculiar  cancer-like  cells. 

The  spleen  of  an  American^  who  died  from  the  formation  of  heart- 
chtSj  consequent  upon  structural  disease  of  the  heart  and  liver,  and  who 
Tiad  suffered  with  an  attack  of  malarial  fever  two  years  previous  to  his 
death,  whilst  residing  upon  the  Ogeechee  River,  in  a  low,  miasmatic 
situation,  was  enlarged  and  indurated,  and  presented  a  purplish-red 
color.  When  pressed  in  the  hand,  it  felt  dense  and  firm.  When 
cut  or  torn,  the  color  and  structure  resembled  that  of  healthy 
spleens  in  all  respects,  except  that  it  had  a  much  larger  quantity 
of  fibrous  tissue.  The  pulp  of  the  spleen  absorbed  oxygen  readily 
when  exposed  to  the  atmosphere,  and  changed  to  a  bright  scarlet 
color.  The  pulp  of  the  spleen  presented  nothing  peculiar  under 
the  microscope.  Did  not  discover  those  black  flakes  and  granules 
which  were  so  abundant  in  the  spleen  of  the  patient  previously 
described.    This  spleen  contained  animal  starch. 

It  is  reasonable  to  suppose  that  the  enlargement  and  induration 
of  this  spleen  were  the  effects  of  the  previous  attack  of  malarial 
fever.  During  the  active  stages  of  the  fever  the  spleen  was  en- 
gorged with  blood,  softened,  and  the  trabeculas  in  many  places 
ruptured.  When  the  action  of  the  malarial  poison  ceased,  the 
serum  of  the  extravasated  blood  was  removed,  and  the  ruptured 
trabecules  repaired,  and  numerous  bands  of  fibrous  tissue  formed 
throughout  its  substance.  Finally  the  colored  corpuscles  of  the 
extravasated  blood  were  disintegrated  and  removed. 

These  cases  demonstrate  that  the  alterations  of  the  spleen  occur  amongst 
the  first  pathological  effects  of  the  malarial  poison. 

The  gradual  enlargement  of  the  spleen  in  the  bodies  of  those  inhabit- 
ing malariots  districts,  without  any  distinctly  marked  febrile  symptoms, 
shows  that  these  alterations  of  the  spleen  may  precede  the  active  symp- 
toms, and  {hose  disturbances  of  the  nervous  system  attending  the  cold 
and  hot  stages  of  malarial  fever. 

These  cases  demonstrate  that  the  alterations  of  the  spleen  in 
malarial  fever  are  of  the  most  decided  and  serious  character.  The 
spleen  might  be  readily  ruptured,  either  by  violent  exercise  or  by 
blows,  or  even  by  rough  handling,  during  the  active  stages  of  ma- 
larial fever. 

An  immense  number  of  colored  blood- corpuscles  are  destroyed  in  the 
spleen  during  the  active  stages  of  malarial  fever.  The  eff'used  colored 
corpuscles  are  gradually  disintegrated ;  their  hsematin  appears  as 
dark  granular  masses,  which  are  gradually  altered  physically  and 
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chemically,  passing  through  several  shades  of  color,  and  are  finally 
eliminated.  The  serum  of  the  effused  blood  is  also  removed; 
fibrous  bands  or  trabecule  are  formed  through  the  extravasated 
blood,  the  capsule  is  thickened,  and  gradually  the  organ  becomes 
firm  and  assumes  its  normal  structure  and  offices. 

The  cause  of  the  peculiar  pathological  alterations  of  the  spleen 
in  malarial  fever  appears  to  depend  upon  the  alterations  of  the 
blood  and  circulation,  which  produced  similar  congestions  in  the 
brain  and  liver,  and  upon  the  peculiar  anatomical  structures  of 
the  spleen.  We  have  before  shown  that  the  fibrin  of  the  blood  is 
diminished  and  altered  in  malarial  fever,  and  that  the  relations 
between  the  general  and  capillary  circulations,  and  between  the 
constituents  of  the  blood  and  the  walls  of  the  vessels,  are  dis- 
turbed, and  that  the  chemical  changes  upon  which  the  capillary 
circulation  depends  are  perverted  and  diminished,  and  that  the 
action  of  the  heart  is  greatly  disturbed.  Here,  then,  we  have  causes 
sufficient  to  account  for  the  stagnation  of  the  blood  in  the  import- 
ant organs  of  the  trunk,  and  especially  in  the  spleen,  on  account 
of  its  anatomical  relations  to  the  other  organs  of  the  abdomen,  the 
absence  of  valves  in  the  splenic  veins,  and  their  commanication 
with  the  intercellular  spaces  of  the  spleen-pulp.  Mr.  Gray  has 
shown  that  many  of  the  capillary  vessels  are  not  directly  continu- 
ous with  the  veins,  but  that  the  blood,  in  passing  from  one  set  of 
vessels  to  the  other,  traverses  intercellular  spaces  in  the  spleen- 
pulp,  and  that  the  veins  in  many  cases  commence  in  intercellular 
spaces. 

If  these  views  are  correct,  it  follows  as  a  necessary  consequence  that 
the  pathological  alterations  of  the  spleen  in  malarial  fever  are  not  the 
result  of  inflammatory  action. 

The  red  color  of  the  trabeculsd,  after  the  pulp  has  been  washed 
out,  has  nothing  to  do  with  inflammation,  and  is  the  result  of  the 
action  of  the  coloring  matter  of  the  disintegrated  blood-corpuscles, 
and  is  analogous  in  all  respects  to  the  staining  of  the  endocardium 
and  large  vessels  by  imbibition  of  hsamatin,  in  many  diseases  en- 
tirely unaccompanied  by  inflammation. 

Pancreas. 

We  have  been  unable  to  detect  any  alteration  in  the  pancreas 
peculiar  to  malarial  fever. 


MALARIAL   FEVER.  479 


ElDNKTS. 


In  several  cases  of  malarial  fever,  and  in  two  which  had  yielded 
suddenly  in  the  earliest  stages,  the  kidneys  presented  slate-colored 
spots,  which  presented  a  bronze  color  upon  section  to  the  depth  of 
one-fourth  to  one-eighth  of  an  inch.  Microscopical  examination 
demonstrated  that  the  black  granules  were  not  present  in  these 
"bronzed  portions,  and  that  the  structures  of  the  kidney  were  not 
altered  in  any  recognizable  manner.  We  have  in  a  previous  chap- 
ter considered  the  bearing  of  this  fact  upon  the  slate  and  bronze 
color  of  the  liver. 


CHAPTER   VI. 

OIRGULATION,  RESPIRATION,  TE&fPERATURE,  STATE  OF  THE  SKIN,  TONGUE, 
AND  CHANGES  OF  THl£  URINE  IN  INTERMITTENT,  REMITTENT,  AND  CONGES- 
TIVE FEVER. 

Principles  of  Treatment  rased  upon  these  Orservations. 

The  complete  investigation  of  pathological  phenomena  demands 
the  accurate  determination  of  the  amounts  and  chemical  relations 
of  all  the  materials  entering  into  the  diseased  body,  and  of  the 
transformations  through  which  these  materials  pass,  and  of  the 
amounts  eliminated,  and  of  the  chemical  and  physical  forms  and 
conditions  under  which  they  are  eliminated ;  demands  the  accurate 
determination  of  the  chemical  changes  of  the  constituents  of  the 
organs,  tissues,  apparatus,  and  blood,  and  of  the  forms  and  condi- 
tions under  which  they  are  eliminated. 

The  pathologist  has  no  means  of  determining  the  character  of 
the  chemical  changes  going  on  in  the  living  body  during  the  dif- 
ferent stages  of  disease. 

The  pathologist  is  limited  to  an  examination  of  the  forces  deve- 
loped by  these  changes,  and  of  those  products  resulting  from  these 
changes,  which  are  eliminated  and  cast  off  from  the  body. 

Although  it  is  impossible  in  the  present  state  of  science  to  deter- 
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mine  accurately  the  amounts  of  the  muscular  and  nervous  foroesy 
and  of  heat  generated  during  the  stages  of  diseases,  still  an  exami- 
nation of  the  mutual  relations  and  disturbances  of  these  forces 
during  the  progress  of  disease,  yields  invaluable  information  bear- 
ing upon  the  nature  and  treatment  of  diseases.  The  amount  of 
force  generated  in  the  living  body,  no  matter  in  what  peculiar  form 
or  mode  of  force  it  appears,  always  stands  in  direct  relation  with 
the  amount  of  matter  chemically  altered.  The  great  laws  of  action 
and  reaction,  and  of  the  indestructibility  of  force,  apply,  as  we  have 
before  demonstrated,  to  all  the  forces  which  work  the  animal  ma- 
chinery. 

We  have  instituted,  and  are  still  prosecuting,  a  series  of  experi- 
ments, the  object  of  which  is  the  demonstration  that  all  the  forces 
of  animals,  physical,  chemical,  muscular,  and  nervous,  are  derived 
from  the  chemical  changes  of  the  elements  entering  into  their  bodies 
as  food,  and  forming  their  structures. 

The  following  observations  demonstrate,  as  far  as  they  extend, 
that  the  forces  of  animals  are  developed,  by  a  chemical  change  of 
the  elements,  and  are  proportional  to  the  amount  of  chemical 
change: — 
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These  observations,  wliich  I  have  extended  to  namerons  otber 
warm  and  cold-blooded  animals,  and  to  man,  togetber  witb  an  exa- 
mination of  the  structure  and  development  of  the  circulatory  and 
respiratory  apparatuses  of  the  animal^  kingdom,  support  tbe  fol- 
lowing conclusions : — 

Tbe  intellect,  temperature,  nervous,  and  muscular  forces,  and 
organic  development  of  animals,  are  in  proportion  to  tbe  rapidity 
of  the  changes  of  the  elements.  In  warm-blooded  animals,  which 
are  endowed  witb  intellect  of  a  high  order,  and  possess  great  nerv- 
ous and  muscular  force,  and  correspondingly  developed  organs,  tbe 
changes  in  their  elements  are  incessant.  When  starved  they  lose 
weight  rapidly.  In  cold-blooded  animals,  tbe  temperature  of  wbich 
is  often  below  the  surrounding  medium,  and  whose  nervous  system 
and  intellect  are  feebly  developed,  the  changes  in  their  elements 
are  correspondingly  slow.  The  cur  dog  lost  in  six  days  and  four- 
teen hours  one-third  of  its  original  weight ;  whilst  the  chelonians 
lived  from  thirty  to  sixty  days  without  losing  more  than  from  one- 
fourth  to  one-thirteenth  of  their  original  weight  The  loss  in  the 
former  was  from  six  to  fifteen  times  more  rapid  than  in  the  latter. 
The  loss  of  weight  at  the  time  of  death  was  very  nearly  equal  in 
warm  and  cold-blooded  animals.  The  maintenance  of  tbe  short, 
vigorous  life  of  the  former  required  as  large  a  supply  of  organic 
and  inorganic  materials  as  the  prolonged  existence  of  the  latter. 
What  the  warm-blooded  animal  gained  in  intensity  and  power,  it 
lost  in  duration. 

The  length  of  the  life  of  an  animal  during  starvation  and  thirst, 
is  proportional  to  the  rapidity  of  the  changes  of  its  elements,  and, 
as  a  necessary  consequence,  stands  in  direct  relation  to  its  tempera- 
ture, intellect,  and  organic  development  Warm-blooded  animals 
wasted  more  rapidly,  lived  more  energetically,  and  died  in  a  cor- 
respondingly shorter  time  than  cold-blooded  animals.  Amongst 
cold-blooded  animals  the  chelonians,  which  were  most  active  in 
their  movements,  and  whose  nervous  system  was  most  excited, 
lived  during  a  time  corresponding  with  their  increased  nervous  and 
muscular  exertions.  The  female  terrapins,  whose  ovaries  and  ovi- 
ducts were  filled  with  hard  and  soft  eggs,  lost  from  t^^^^  to  s^fs  of 

1  For  namerons  experiments  on  this  tubjeot,  see  the  anthor's  inyesiig&tioDS, 
published  hy  the  Smithsonian  Institution — ^^^  InTestigations,  Chemical  and  Phj- 
siologioal,  Relative  to  Certain  Amerioan  Vertebrata,'*  hy  Joseph  Jones,  1C.D.; 
Smithsonian  Contributions  to  Knowledge,  1866. 
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their  weight  hourly,  and  died  in  the  course  of  twenty-five  or  thirty- 
five  days;  while  the  females  which  had  deposited  their  eggs,  and 
the  males,  which  were  free  from  these  anxieties,  wasted  only  one- 
half  as  much  per  hour — ^^'gj  to  -gj^^f  of  their  whole  weight — and 
lived  twice  the  length  of  time-from  fifty  to  seventy  days. 

As  the  acts  of  life  are  carried  on  in  the  same  general  manner  in 
all  animals,  and  as  each  species  and  individual  has  its  own  peculiar, 
intellectual,  and  physical  endowments,  it  follows,  as  a  necessary 
consequence,  that  each  species  and  individual,  whether  belonging 
to  the  animal  kingdom  or  to  the  human  race,  must  have  its  own 
amount  of  chemical  change,  which  develops  the  forces.  The  forces 
developed  by  these  chemical  changes  are  dependent  upon  the 
amount  of  matter  chemically  altered,  and  the  position  and  manner 
in  which  it  is  altered.  Here  is  a  wide  and  important  field  for  in- 
vestigation, as  yet  almost  entirely  untrodden. 

These  facts,  although  imperfect,  are  sufficient  to  demonstrate  the 
necessity  in  every  pathological  investigation,  of  determining  the 
amount  of  matter  chemically  altered  and  thrown  off,  and  the  cha* 
racters  of  the  matters  thus  eliminated.  This  can  only  be  accom- 
plished by  the  determination  of  the  amounts  and  characters  of  the 
matters  thrown  off  from  the  lungs,  skin,  kidneys  and  bowels.  We 
know  that  it  is  almost  impossible,  with  the  present  instruments  and 
methods  of  investigation,  to  determine  accurately,  the  changes  in 
quantity  of  carbonic  acid  gas  thrown  off  from  the  lungs  under  dif- 
ferent circumstances  of  health,  during  long  periods  of  time,  and  the 
difficulties  are  greatly  increased  when  we  attempt  to  determine  the 
quantity  and  characters  of  the  excretions  of  the  skin.  Any  obser- 
vations with  the  present  instruments  and  methods  of  investigations 
upon  the  amounts  of  matter  thrown  off  from  the  lungs  and  skin, 
for  long  periods  during  different  diseases,  must  be  unsatisfactory  if 
not  absolutely  impracticable.  Happily  the  pathologist  can  examine 
the  urine  which  reflects  as  in  a  mirror,  the  changes  going  on  in  the 
body,  and  can  determine  the  relations  and  changes  of  the  animal 
temperature,  circulation,  and  respiration. 

"We  hope  to  demonstrate  hereafter,  by  numerous  careful  obser- 
vations, that  the  determination  of  the  relations  of  the  circulation, 
respiration,  and  temperature  in  diseases,  is  of  the  greatest  import- 
ance in  enabling  the  practitioner  of  medicine  to  understand  the 
nature  and  treatment  of  diseases,  and  predict  with  a  great  degree 
of  certainty,  their  course  and  termination.  Thus,  whenever,  as  in 
congestive  fever,  there  is  a  want  of  correspondence  between  the 
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circulation,  respiration,  temperature,  and  chemical  changes,  tbe 
patient  is  always  in  danger.  A  patient  with  a  rapid  feeble  pulse, 
and  rapid  thoracic  respiration  and  low  temperature  (sluggish  chemi- 
cal changes),  is  always  in  great  danger.  A  full  moderately  rapid 
pulse,  and  moderately  rapid  and  full  respiration,  and  correspond- 
ingly high  temperature,  are  always  favorable  symptoms,  provided 
there  be  no  complications,  as  congestion  of  the  brain.  The  severity 
of  malarial  fever  is  by  no  means  proportional  to  the  height  of  the 
fever  (animal  temperature).  As  a  general  rule,  the  higher  the 
fever  (temperature),  the  more  readily  does  the  attack  yield  to  treat- 
ment, and  tbe  less  serious  the  effects.  High  temperature  signifies 
active  chemical  changes,  and  an  effort  on  the  part  of  nature  to 
break  up  and  consume  the  poison,  and  a  power  of  resistance.  It  is 
the  want  of  a  high  temperature  which  is  the  most  dangerous  symp* 
tom  in  malarial  fever. 

It  is  necessary  that  we  should  in  the  first  place  establish  stand- 
ards of  the  action  of  the  respiratory  and  circulatory  apparatus  and 
of  the  animal  temperature  of  the  different  parts  of  the  body  in 
health,  to  which  the  changes  in  disease  may  be  referred. 

The  following  observations  are  valuable,  because  they  were  all 
taken  with  the  same  instrument,  in  the  same  hospital,  and  under  as 
similar  circumstances  as  I  could  devise.  In  their  determination  I 
used  every  precaution  necessary  to  accuracy : — 
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Fable  showing  the  Variations  of  the  Pulse,  Bespiration,  and  Temperature 

of  Different  Individuals. 
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Healthy,  actire  young  man;  American  ;  student  of 
medicine;  sanguine  temperament;  standing  pos- 
turOf  after  exercise. 

Healthy  young  American  physician ;  sanguine  tem- 
perament; standing  posture,  after  exercise. 

Negro  boy,  healthy  and  actire ;  erect  posture,  after 
exercise. 

Healthy,  active  young  man ;  lying  In  bed  Just  after 
vralcing  in  the  morning. 

Seaman  ;  during  conralescenee  from  intermit  fever. 

English  seaman  ;  recumbent  posture. 

Irish  seaman  ;  recumbent  posture. 

Seaman ;  recumbent  posture ;  during  convalescence 
from  remittent  fever. 

Irish  seaman ;  recumbent  posture. 

Baker  and  cook;  right  arm  and  leg  somewhat  pa- 
ralyzed. 

Stout  American  seaman. 
Do.  do. 

Do.  do. 

English  seaman;  shortly  after  recovering  from  an 
attack  of  intermittent  fever. 

American  seaman ;  slight  paralysis  of  one  hand,  but 
otherwise  healthy. 

Do.  do.  do. 

Portuguese  sailor;  suffering  from  injury  of  spine; 
health  otherwise  good. 

Do.  do.  do. 

Stout  English  seaman. 
Do.  do. 

American;  stout,  well  built;  suffering  with  partial 
paralvsis  of  right  side;  health  otherwise  good. 

Irish  laborer. 

Irish  laborer;  paralysis  of  right  leg  from  blow,  but 
otherwise  healthy. 

Stout  Irish  woman ;  subject  to  fits  of  partial  insanity; 
apparently  in  perfect  health. 

American  woman ;  superior  portion  of  body  in  per- 
fect health ;  chest  and  arms  well  developed ;  lower 
extremities  atrophied  ;  general  health  good. 

American  seaman  In  erect  posture,  after  walking. 
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The  following  tables  are  drawn  up  from  the  observations  of  Dr. 
Fohn  Davy,  whose jslaborate  and  valuable  researches  afford  the  best 
materials  for  the  establishment  of  the  limits  of  the  variations  of  the 
3ulse,  respiration,  and  temperature  in  health: — 
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Variation  of  Temperature  during  24  hours.    Mean  of  Daily  Oburm- ' 
tions  for  one  year  in  England  and  one  year  in  Barbtidoes*    Bj  Joh5 
Davy,  M.  D.* 
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1 
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1             1 

In  Babbadoes — 

MbAX  TbXP.  DHDBB  TOIfOUB. 

PULBB. 

BESPnLiTI09B. 
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56.0 
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Variations  of  Temperature  during  different  Seasons  of  the  Year. 

By  John  Davy,  M.  D." 


Mean  temp. 

Air  of 

Mean  temp. 

\ir  ef 

Month. 

aader 
tOQgae. 

room. 

M05TR. 

under 
tODg^ae. 

rooB. 

1845 
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1 
1 

July      .... 

98.43° 

76.00<» 

January     .     .     . 

98.60' 

77.70' 

August .     .     . 

98.30 

80.60 

February    .     .     . 

98.5.3 

8l>.26 

September 

98.60 

81.20 

March    .... 

98.60 

77.40 

October      .     . 

98.56 

81.46 . 

April      .... 

98.53 
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November  .     . 
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October      •     .     . 
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December  .     . 

98.J0 
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• 
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1816 

• 
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98.53 
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Mean  entire  series 

98.54 

7i^.75 

'  Phil.  Trans.,  part  ii.  1850,  p.  437. 
2  Ibid. 
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Table  showing  the  Variable  Temperature  of,  Man.  Drawn  up  from 
Observations  on  Seven  Healthy  Men,  during  a  Voyage  from  England 
to  Ceylon.    By  John  Davy,  M.  D. 
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Temperatare  ander 
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Temp,  of  air,  ffP. 

Temperatare  under 

tongne. 

May  dth. 

Temp,  of  air,  80°. 

24 
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1 
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Table  of  Observations  on  the  Temperature  of  the  Insane  in  the  Winter 

and  Summer  of  1838.     By  John  Davy,  M.  D,* 


SpeoiM  of 
tnaanitj. 

Woma. 

SuioniB. 

Ace. 

TomperatoTO 

Temperature 

Bute  of  healtti. 

under 
tongue. 

Stete  of  hMlth. 

nnder 
toQgne. 

55 

Amentia 

Pretty  good 

100.0« 

Pretty  good 

101.0» 

63 

Mania 

Good 

100.0 

Good 

101.5 

49 

Mania 

Gk>od 

100.0 

Good 

101.0 

31 

Amentia 

Rather  feeble 

99.0 

Feeble 

101.0 

41 

Mania 

Oood 

98.0 

Good 

101.0 

42 

Amentia 

Good 

99.0 

Good 

100.5 

60 

Amentia 

Slightlj  ailing 

102.0 

Good 

99.6 

62 

Amentia 

Good 

98.0 

Good 

100,5 

69 

Amentia 

Feeble 

100.0 

Feeble 

101.0 

51 

Amentia 

Prettjr  good 

99.0 

Moderate 

100.0 

34 

Amentia 

Pretty  good 

100.0 

Moderate 

101.0 

63 

Amentia 

Good 

99.0 

Good 

101.0 

37 

Mania 

Good 

99.0 

Good 

100.0 

41 

Mania 

101.0 

ObBonre  dis- 
ease of  longs 

104.5 

41 

Amentia 

Pretty  good 

99.0 

Good 

100.0 

64 

Mania 

Good 

101.0 

Good 

101,0 

45 

Amentia 

Pretty  good 

100.6 

Moderate 

101.0 

29 

Amentia 

IndiiTerent 

99.0 

Indifferent 

99.0 

57 

Mania 

Good 

99.0 

Good 

100.0 

61 

Melancholia 

Good 

100.6 

Good 

101.0 

40 

Amentia 

Good 

100.0 

Good 

101.0 

61 

Amentia 

Good 

98.0 

Good 

100.0 

47 

Amentia 

Good 

101.0 

Good 

101.0 

27 

Amentia 

Good 

98.0 

Good 

100.0 

Before  proceeding  to  record  the  results  of  our  investigations,  it 
is  necessary  that  I  should  state  the  methods  by  which  the  temp^fa- 
tures,  pulse  and  respiration  were  determined,  and  the  difficaltieaand 
imperfections  of  the  investigation  of  the  changes  of  the  urine^ 

The  pulse  and  respirations  in  the  following  investigations  wctq, 
unless  stated  otherwise,  always  determined  in  the  recumbent  posture. 

All  the  temperatures  recorded  were  determined  by  the  same  In- 
strament,  which  was  carefully  constructed,  and  was  upon  conxpa- 
rison  with  standard  instruments  found  to  be  accurate. 

The  thermometer  was  always  allowed  to  remain  under  the  tongue, 
in  the  hand,  or  in  the  armpit,  for  some  time  after  it  was.  9tatian- 
ary,  and  all  the  observations  were  taken  and  recorded  at  the  bed- 
side, under  my  own  hand  and  eye.  The  greatest  care  was  exercised 
in  determining  the  temperature ;  the  patients  were  in  ^M  cases,  un- 
less stated  otherwise,  lying  quietly  in  bed,  and  protected  from  all 
currents  of  air. 


>  Physiologioal  and  Anatomieal  Reseaiohes,  toI.  i.  p.  2p4« 

VOL.  xn.— 82 
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The  importance  of  attendiog  to  these  circomataDces,  is  atiikiiigij 
illustrated  hj  the  following  experiments  which  I  performed  npoa 
myself. 

Athens,  Jan.  28d,  6  o'cock  A.  M.  Lying  in  bed,  just  after  wak- 
ing from  sleep.  Pulse,  76;  respirations,  15.  Temperature  of  air  of 
chamber,  45°  F.;  temp,  of  exterior  air,  28;  temp,  of  hand,  95; 
temp,  under  tongue,  98.  Dressed  myself  and  took  a  walk  of  two 
miles  over  several  hills,  in  thirty  minutes.  The  ground  was  froseQ 
and  covered  with  frost.  During  the  walk,  my  hands  were  hue 
and  freely  exposed  to  the  atmosphere.  At  first,  the  sensation  of 
cold  was  unpleasant,  but  towards  the  end  of  the  walk,  reaction  ap- 
peared to  take  place,  and  they  felt  much  warmer.  Pulse,  90;  respi- 
rations, 20.  Temperature  of  atmosphere,  80^  F.;  temp,  of  hand,  78; 
temp,  of  axilla,  98. 

During  the  walk,  the  pulse  had  gained  14,  and  the  respiration  a, 
to  the  minute.  The  temperature  in  the  hand  had  fallen  17°,  whilst 
that  in  the  axilla  had  remained  stationary.  The  respiration  in  bed 
was  gentle  and  regular.  The  respiration  after  walking  in  the  ooM 
was  accelerated,  full  and  vigorous.  Here  we  see  that  a  dimination 
of  the  temperature  upon  the  exterior  was  attended  by  a  corre- 
sponding change  in  the  movements  of  the  circulatory  and  respira- 
tory systems.  They  became  more  active  in  order  to  receive  and 
distribute  more  rapidly  the  oxygen,  and  remove  with  corresponding 
rapidity  the  increased  products  of  the  increased  chemical  changes. 

It  is  also  worthy  of  note  that  the  increased  circulation  and  reqH* 
ration  were  not  attended  with  a  rise  of  temperature,  because  the 
radiation  of  heat  from  the  surface  of  the  body  more  than  balanced 
the  increased  generation  of  heat  consequent  upon  the  increased 
chemical  change. 

I  took  breakfast,  and  then  walked  three  miles  over  several  bilki 
in  forty  minutes.  My  hands  were  kept  in  the  overcoat  pocket 
during  the  walk.  At  the  end  of  the  walk,  the  following  were  tbe 
results  observed :  Pulse,  88 ;  respirations,  26.  Temperature  of 
atmosphere,  45^  F. ;  temp,  of  hand,  97 ;  temp,  under  tongue,  9&5. 

January  24th,  4  o'clock  P.  M.  After  sitting  and  writing  for 
several  hours  in  a  cold  room,  without  fire,  my  right  hand,  which 
was  freely  exposed  moving  over  the  paper,  felt  very  cold  and  8ti£ 
Pulse,  76 ;  re^irations,  16.  Temperature  of  atmosphere,  48";  temp, 
of  right  hand,  76 ;  temp,  in  axilla,  98.6.  In  this  experiment  the 
right  hand  lost  22^  in  the  course  of  two  hours. 

These  experiments  demonstrated  ooneluaively  ihe  absolute  neoes- 


MALARIAL  FXYBR.  491 

Bity  of  adhering  rigidly  to  a  uniform  method  of  ascertaining  the 
pulse,  respiration  and  temperature  in  health  and  in  disease. 

In  comparative  investigations,  the  troth  will  not  be  obtained 
without  the  most  scrupulous  and  unremitting  attention  to  the  posi- 
tion of  the  patient,  and  all  the  surrounding  circumstances. 

Before  presenting  the  results  of  numerous  analyses  of  the  urine 
in  the  different  forms  of  malarial  fever,  we  would  candidly  ac- 
knowledge the  sources  of  error  in  determining  the  amount  of  urine 
excreted  during  any  stated  period,  as  twenty-four  hours. 

When  the  bowels  are  frequently  moved,  it  is  almost  impossible 
to  ascertain,  even  approximately,  the  amount  of  urine  excreted. 

When  the  patient  is  delirious,  and  passes  his  urine  and  feces  in  the 
bed,  it  is  impossible  to  ascertain  either  the  amount  or  character  of 
the  urine.  Even  when  the  bowels  are  not  moved,  and  the  patient 
retains  his  faculties  and  a  considerable  amount  of  strength,  it  often 
happens  that,  during  the  night,  the  nurse  will  neglect  to  attend  to 
the  passage  and  preservation  of  the  excretions  in  the  proper  vessels. 
It  often  happens,  from  a  combination  of  these  circumstances,  that 
the  urine  of  the  most  fatal,  important  and  interesting  cases,  escapes 
our  examination.  These  difficulties  in  hospital  investigations  can- 
not readily  be  overcome,  and  will  often  invalidate  the  conclusions 
drawn  from  individual  cases. 

Our  duty,  then,  is  to  obtain  as  wide  an  induction  of  facts  as  pos- 
sible, and  thus  eliminate  or  equalize,  as  far  as  possible,  the  errors, 
and  draw  our  conclusions  not  so  much  from  individual  cases  as 
firom  the  whole  assemblage  of  facts. 

From  our  copious  notes  on  more  than  two  hundred  cases  of 
jnalarial  fever,  we  have  determined  to  present  a  condensed  state- 
ment of  only  those  facts  which  present  points  of  interest  to  the 
physiologist,  pathologist  and  practitioner  of  medicine,  and  will 
often  refrain  from  noticing  the  full  bearing  of  these  fifu^ts,  because 
our  limits  would  not  allow  of  extended  discussions. 

Our  limits  will  not  permit  us  to  enter  into  a  minute  account  of 
the  method  of  analyzing  the  urine.  In  view  of  the  numerous  ex- 
cellent treatises,  accessible  to  all,  this  would  involve  an  unnecessary 
consumption  of  space  and  time. 

The  urea^  was  separated  in  the  form  of  the  nitrate,  and  every 

1  Lebmaxm'fl  Fhysiologioal  Chemifltry,  Sng.  ed.,  rol.  i.  p.  1^9 ;  Am.  ed.,  y<A.  i.  p. 
149.  MitBoherlieh  in  Axmalen  der  PhjBik  nnd  Chemie,  Von  Poggendorli;  bd.  81,  8. 
303.  "  KidnejB  and  Urine,'*  by  J.  J.  BeneUuB,  translated  bj  Boyle  and  Learning, 
IL  D.    Fbila.,  1843,  pp.  66-83.    ^  Handbook  of  ChemlBtiy,'*  by  Leopold  Qmeliny 
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care  was  taken  to  secure  accuracy  in  the  results.  The  amoont  of 
the  constituents  in  all  these  analyses,  from  the  causes  preyioiifllj 
stated,  will  be  underrated  and  never  overrated. 

The  urine  was  always  analyzed  a  short  time  after  its  passage. 
This  precaution  is  necessary  in  a  warm  moist  climate  like  that  d 
Savannah.  In  the  heat  of  summer,  the  urea  is  often,  especially  is 
the  urine  of  convalescence,  rapidly  decomposed  into  carbonate  of 
ammonia.  In  one  case  of  malarial  fever,  where  the  patient  wis 
suffering  with  a  stricture  and  irritation  of  the  bladder,  every  trace 
of  urea  disappeared  from  the  urine  in  twelve  hours. 

I  have  endeavored  scrupulously  to  exclude  from  these  papen 

translated  bj  H.  Watts,  Car.  Soo.  pab.  London,  1852,  toI.  tU.  p.  363.  Simoa^ 
Chemistry  of  Man.  Phila.,  1846,  p.  397.  Beoqnerel  and  Rodier's  Pathdogieal 
Chemistry,  translated  by  Speer.  London,  1857.  See  also  for  the  general  analysis 
of  the  nrine,  *'  Anleitnng  znr  qoalit&tiyen  nnd  qnantit&tlTen  Zooohemiachen 
lyse."  VonE.  VonOorapBesanes.  Ndmberg,  1854.  "Anleitnng  znr qaalitttii 
nnd  qnantit&tiyen  Analyse  des  Hams."  Von  Carl  Neubaner.  Wiesbaden,  1S54 
Heintz,  Lehrbnch  der  Zoochemie.  Berlin,  1853.  Schlossberger,  Lehrbnch  der  or- 
ganischen  Chemie,  mit  besonderer  Riloksioht  anf  Physiologie  nnd  Pathologie. 
Stuttgart,  1854.  Bobin  et  Verdeil,  Traits  de  Chimie  Anatomiqne  et  Phyaiologiqae, 
on  des  Principes  immediats  Normanx  et  Morbides  qne  Constituent  le  Corps  i« 
PHomme  et  de  liammiferes,  3  vols.  Paris,  1853.  '*  A  Course  of  Practical  ChaB- 
istry,"  arranged  for  the  use  of  Medical  students,  by  Wm.  Ordling,  M.  I).  London, 
1859.  "  Bird  on  Urinary  Deposit.'*  Phila.,  1854.  Bowman's  Medical  Chemistzy. 
Phila.,  1855. 

For  Liebig's  raluable  Memoir  "  On  Certain  Urea  Compounds,  and  a  new  mefhoi 
of  determining  the  Chloride  of  Sodium  and  the  Urea  in  the  Urine,"  see  Ann.  dsr 
Chem.  und  Pharm.,  vol.  Izxzt.,  pp.  289-328.  See  translation  of  this  Memoir  fa 
Yol.  yi.  of  the  Quarterly  Journal  of  the  Chemical  Society.  Limpricht,  "On  the  In- 
fluence of  Allantoin  on  the  determination  of  Urea,  by  the  method  of  Liebig,"  Aan. 
der  Chem.  und  Pharm.,  vol.  Iz^xyii.  p.  99.  Kletsinsky,  "On  the  Compaxisouof 
the  Values  of  the  Different  Methods  of  Determining  the  Quantity  of  Urea,"  Heller's 
Arohiv.  fiir  Chem.  und  Mikrosk.,  p.  252.    Jahrgang,  1853. 

"A  new  Method  of  Determining  the  Amount  of  Urea,"  by  Dr.  B.  Davy.  Phila. 
Mag.,  June,  1854 ;  Medico-Chir.  Rev.,  Oct.,  1854.  "  The  Detection  and  Bstimatiea 
of  Urea,"  by  Bagsky,  Banking's  Abstract  of  Med.  Sciences,  1845.  Part  iL  p.  90l 
Beitr&ge  zur  Kenntniss  der  Urinabsonderung  bei  gesunden,  Bchwangam  und  knn- 
ken  Personen.  Inaugural  Abhandlung  you  Friedr.  Mosler.  Giessen,  1853.  K&- 
nische  Untersuchungen  fiber  den  Stoffwechsel  bei  gesunden  undkrankenMensoben 
Uberhaupt,  und  duroh  den  Urin  insbesondere.  Von  Prof.  J.  YogeL  GOttingsn, 
1853.  "Btudien  zur  Uioligie."  Yon  Dr.  F.  Fr.  Bencke  (Archiy.  des  Yereini  fir 
gemeinsoh&ltliohe  Arbeiten,  Band  i.,  Hefte  3,  4).    GK>ttingen,  1853. 

Beitrftge  Zu  Kenntniss  der  Urinabsonderung  bei  gesunden  Inanguzml  Abhand* 
lung  yon  Aug.  Winter.    Qeissen,  1852. 

<<A  Treatise  on  the  Pathology  of  the  Urine,"  by  L  L.  W.  Thudiohiun,  M.  D. 
L(mdon,  1808. 

Beale's  Archives  of  Medicine,  No.  1,  pp.  34-42 ;  No.  2,  pp.  142-147. 
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every  analysiB,  the  result  of  which  was  influenced  by  changes  in 
tlie  urine,  subsequent  to  its  excretion  by  the  kidneys.  Uric  acid 
i^as  determined  in  the  usual  manner.  The  inorganic  fixed  saline 
matters  were  determined  according  to  the  method  of  M.  Lecanu. 


I.  INTERMITTENT  FEVER. 

Cold  Stags. 

Proposition  I.  During  the  cold  stage  {chill)  there  ia  a  rapid^  feeble 
pulae^/ullj  rapid  respiration^  and  a  hot  trunk  and  cold  extremities. 

During  the  rapid  thoracic  respiration  oxygen  is  supplied  in 
abundance,  and  enters  into  the  blood,  which  is  confined  during  the 
cold  stage  almost  entirely  to  the  trunk  and  large  organs.  The 
amount  of  oxygen  received,  and  the  elevation  of  the  temperature 
of  the  trunk,  will  depend  upon  the  capillary  circulation  of  the 
langs  and  large  organs  of  the  trunk,  and  upon  the  action  of  the 
heart. 

Proposition  II.  During  the  cold  stage  the  temperature  of  the  esxAre- 
mities  is  reduced  far  behw  that  of  the  trunks  and  even  below  the  standard 
of  liealth,  because  the  circulation  of  the  blood  in  the  bloodvessels  and 
capillaries  isfeAle. 

The  surface  of  the  trunk  and  extremities  presents  a  mottled  pur- 
plish color  during  the  cold  stage,  because,  the  supply  of  oxygen 
being  greatly  diminished,  the  change  from  the  venous  to  the  arte- 
rial hue  does  not  take  place. 

The  shivering  and  twitching  of  the  muscles  during  the  chill  are 
eizcited  in  a  manner  analogous  to  the  shivering  produced  by 
exposure  to  cold.  When  the  temperature  of  the  extremities  is 
rapidly  reduced  by  rapid  radiation,  the  capillary  circulation  becomes 
feeble,  the  surfistce  presents  a  wrinkled  and  often  bluish  appearance, 
the  blood  is  not  furnished  in  sufficient  quantities  to  supply  the  ele- 
ments of  nutrition  and  chemical  change  in  the  muscles  and  nerves, 
the  chemical  actions  of  both  the  muscles  and  nerves  are  diminished 
and  perverted,  and,  as  a  necessary  consequence,  this  diminution 
and  perversion  of  chemical  change  is  attended  by  aberrated  mus- 
cular and  nervous  action. 

The  phenomena  of  diminished  capillary  circulation,  and  corre- 
sponding diminution  in  the  supply  of  nutritive  materials,  and  ele- 
ments of  chemical  change,  and  reduction  of  temperature,  may  be 
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also  prodaoed  by  derangement  of  the  genefal  circulation  and  d^ 
rangements  of  the  sympathetic  neryoua  system.  In  both  cnei 
the  cause  of  the  diminished  temperature  in  the  extremities  wosM 
be  due  to  feeble  capillary  circnlation.  In  both  cases  the  cause  cf 
the  aberrated  muscular  and  nervous  phenomena  would  be  doe  to 
diminished  and  perverted  chemical  changes. 

That  the  chemical  changes  are  perverted  during  this  stale  of 
reduction  of  animal  temperature  and  diminution  of  oapiUaiy  cir- 
culation is  conclusively  demonstrated  by  the  fact  that  in  oongestin 
fever,  where  we  have,  as  it  were,  a  permanent  reduction  of  tempeia- 
ture,  and  arrest  of  capillary  circulation,  and  diminution  of  ch^nical 
change,  both  in  the  trunk  and  in  the  extremities,  the  produeis 
resulting  from  these  perverted  chemical  changes  are  far  difEerait 
both  from  those  of  health  and  those  of  fever,  when  the  syaten 
reacts. 


Proposition  III.  The  diminution  of  (he  eapHhry  eireuhUion  aai 
reduction  of  the  temperature  of  the  extremities  precede  the  aberraki 
nervous  and  muscular  phenomena  denominated  chill. 

This  fact  corresponds  to  the  changes  in  the  blood,  and  demon- 
strates conclusively  that  the  first  phenomena  of  (he  cold  sia^  are  ettt- 
nected  tvith  the  sympathetic  nervous  system. 

Proposition  IV.  The  higher  the  temperature  of  the  trunk  during 
the  cold  stage,  the  more  rapid  unll  be  the  equalization  of  the  cmtilolHa 
and  temperature. 

These  propositions  are  sustained  by  the  following  cases : — 

(a.)  Seaman,  aged  65;  height  6  feet  4  inches;  small,  spare  mas. 
Has  been  in  the  hospital  several  months,  suffering  with  an  aflfec^n 
of  the  eyes.  This  case  of  intermittent  fever  originated  in  the  hos- 
pital. 

Chill  came  on  one  hour  ago ;  he  is  still  shaking  violently,  and  his 
lips  and  hands  look  blue.  Pulse  100,  feeble,  small.  Bespiratioii 
86  to  50,  varies  with  each  quarter  of  a  minute;  irregular,  thorade, 
labored.  Temperature  of  atmosphere,  71.5°  F.;  temp,  of  hand,  92^; 
temp,  under  tongue,  104®. 

(6.)  Seaman,  aged  88 ;  height  6  feet  8  inches ;  light  hair,  blue  eyes, 
sallow  complexion ;  looks  as  if  his  liver  was  out  of  order.  Says 
that  he  has  had  chills  off  and  on  from  the  16th  of  July  to  the  pro- 
sent  time,  October  12.    His  first  attack  of  intermittent  fever  was 
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contracted  in  tho  swamps  of  the  Peedee  Biver,  South  Carolina. 
Tongue  clean  and  pale ;  lips  pale,  anaemic.  This  patient  presents 
4he  true  malarial  hue,  and  his  blood  is  deficient  in  colored  corpus- 
cles. Tn  the  present  attack  of  intermittent  fever  he  has  a  chill 
every  day. 

October  12.  This  morning  had  a  chill,  followed  by  hot  fever. 
During  the  febrile  excitement  his  pulse  was  108  and  his  respiration 
82  to  the  minute.  As  soon  as  the  fever  remitted,  twenty  grains  of 
sulphate  of  quinia  were  administered.  The  sulphate  of  quinia  de- 
layed the  chill.  It  did  not  appear  at  the  regular  hour  on  the  13th 
inst.,  but  came  on  at  4  o'clock  P.  M.  on  the  14th  inst.  At  this  time 
1  commenced  the  examination  about  fifteen  minutes  after  the  com- 
mencement of  the  chill. 

Lips  and  fingers  pale,  and  of  a  bluish  color;  extremities  cold, 
whilst  the  trunk  is  hot  to- the  touch.    Patient  is  shaking  all  over. 
Pulse  92,  feeble ;  respiration  32,  full  and  labored.    Temperature  of 
atmosphere,  77.5°  F.;  temp,  of  hand,  91°;  temp,  under  tongue,  103°. 
A  small  amount  of  urine  was  excreted  at  the  close  of  the  cold 
stage  and  commencement  of  the  general  elevation  of  temperature 
(equalization  of  the  actions  of  the  general  and  capillary  circulation), 
-which  had  a  normal  color.    Specific  gravity,  1023.    Beaction  de- 
cidedly acid.     One  thousand  parts  contained — urea  21.825,  uric 
acid  1.467,  fixed  saline  constituents  7.436. 

During  the  sweating  stage,  the  reaction  of  his  skin  was  neutral ; 
as  a  general  rule,  I  have  found  it  to  be  acid  in  the  various  forms  of 
malarial  fever.    Beaction  of  saliva,  as  usual,  acid. 

October  15,  1859.  Complete  intermission  of  fever.  Pulse  80, 
fuller;  respiration  20,  regular.  Temperature  of  atmosphere,  71.5° 
E.;  temp,  of  hand,  96°;  temp,  under  tongue,  98°. 

{c)  Frenchman,  aged  45 ;  brown  hair  and  eyes ;  height  5  feet  7 
inches;  weight  130  pounds.  Thin,  spare  man.  Had  an  attack  of 
intermittent  fever,  commencing  September  15. 

This  case  was  treated  in  the  Savannah  Poor-house,  and  yielded 
to  the  ordinary  remedies,  and  the  patient  was  discharged  in  the 
coarse  of  ten  dajrs.  He  returned  to  a  miasmatic  situation,  and  was 
again  attacked  with  intermittent  fever. 

Entered  the  hospital  and  poor-house  October  7,  and  stated  that 
for  the  last  four  days  he  had  had  "dumb  ague,^  which  came  on 
every  day  at  the  same  hour  (11  o'clock  A.  M.),  and  lasted  two 
hours.   A  purgative,  followed  by  twenty-five  grains  of  sulphate  of 
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quinia,  was  administered.     This  delayed  tbe  "dumb  ague"  until 
October  9,  Sj^  o'clock  P.  M.  (twenty-eight  hours). 

Examination  commenced  half  an  hour  after  the  commencemesfc 
of  the  '*  dumb  ague."  Lips  and  fingers  purplish ;  extreaiities  cold; 
head  and  trunk  warm.  Complains  greatly  of  the  sensation  of  oold^ 
but  shakes  far  less  than  in  the  former  cases  recorded.  False  92,  so 
feeble  that  it  is  with  difficulty  felt,  and  with  still  greater  difficotef 
counted.  The  vibrations  of  the  pulse  resemble  those  of  a  Joe 
thread.  Bespiration  accelerated  and  irregular.  Temperature  d 
atmosphere,  75^ F.;  temp,  of  hand,  83;  temp,  under  tongue,  lOlA 

6^  o'clock  P.  M.  Eeaction  has  taken  place,  and  he  now  h» 
fever.  Pulse  96,  much  fuller  than  during  the  chill,  bat  weaker 
than  in  a  frank  open  case.  Temperature  of  atmosphere,  70^F.; 
temp,  of  hand,  101.75 ;  temp,  under  tongue,  102.75.  In  this  case, 
which  was  far  more  serious  than  the  preceding  cases,  we  obserTO 
that  the  temperature  of  the  trunk  was  not  so  much  elevated  daiiBg 
the  chill,  nor  during  the  subsequent  reaction. 

The  urine  indicated  serious  disturbances ;  it  was  of  a  high  c(dor 
and  specific  gravity,  and  correspondingly  rich  in  urea  and  extrac- 
tive matters.    The  uric  acid  was  slightly  increased. 

Oct.  10th.  Intermission  of  fever.  Temperature  of  atmospber^ 
70°  F.;  temp,  of  hand,  97.5;  temp,  under  tongue,  98.5. 

{d,)  Irishman;  black  hair;  black  eyes;  height  5  feet  10  iDches; 
weight  180  lbs.  In  health  fiorid  complexion.  Has  been  suffering 
with  intermittent  fever  for  four  days;  chills  have  been  slight  Tte 
present  chill  (Sept.  23d,  1857)  is  slight  Temperature  of  atmo- 
sphere, 79°  F.;  temp,  of  hand,  90;  temp,  under  tongue,  102. 

(e.)  Seaman:  Englishman;  brown  hair;  brown  eyes;  florid  com- 
plexion in  health,  now  his  complexion  is  anssmic;  weight  146  lbs.; 
age  26 ;  height  5  feet  6  inches.  Sept  10th.  Entered  the  Savanoah 
Marine  Hospital,  with  bilious  remittent  fever,  and  from  this  date 
until  tbe  19th  inst  was  extremely  ill.  This  patient  recovered  80 
as  to  be  able  to  walk  about  the  hospital  yard.  Notwithstanding 
the  administration  of  tonics  and  iron,  his  complexion  was  pal^ 
ansBmic,  and  he  complained  of  a  severe  and  continued  pain  in  Us 
head.  j 

On  the  4th  of  October,  he  was  taken  with  severe  chill,  followed 
by  high  fever.    This  returned  every  day. 

Oct  6th.  The  chill  has  been  on  him  one  hour,  and  the  hot  stage 
is  just  coming  on.  Pulse  110,  feebler  than  after  the  completer- 
action,  but  stronger  than  during  the  lowest  depression  of  the  cold 
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Stage.  Bespirations  irregular,  thoracic,  panting,  from  40  to  50. 
^f  ascles  trembling  violently.  Temperature  of  atmosphere,  70^F. ; 
^emp.  of  hand,  97;  temp,  under  tongue,  104. 

(/I)  Irish  laborer;  stout,  well  formed  man ;  sanguine  temperament; 
light  hair ;  blue  eyes ;  florid  complexion ;  height  6  feet  9  inches ; 
^weight  1 90  lbs.    This  is  his  second  attack  of  chill  and  fever  this 


Sept.  18th,  11  A.  M.  Chill  is  now  just  going  off.  Pulse,  112 ; 
respiration,  28.  Temperature  of  atmosphere,  90.6^  F.;  temp,  of 
hand,  100 ;  temp,  under  tongue,  104. 

19th,  2  P.  M.  Apyrezia  complete.  Pulse,  68 ;  respiration,  24. 
Temperature  of  atmosphere,  91^F.;  temp,  of  hand,  97.6;  temp,  under 
tongue,  99. 

Becovered  from  this  attack.  Commenced  work  upon  a  steam- 
tug,  and  slept  on  board  in  the  Savannah  Biver,  at  night.  Beturned 
to  the  hospital  with  a  third  attack  of  intermittent  fever. 

Oct.  2d,  2  P.  M.  Has  a  chill,  and  is  shaking  violently.  Pulse 
120,  in  sitting  posture.  Bespiration  22,  in  sitting  posture.  Tempe- 
rature of  atmosphere,  79^  F.;  temp,  of  hand,  89;  temp,  under 
tongue,  102.26. 

8d,  2  P.  M.  Has  high  fever.  Pulse,  100 ;  respirations  26,  full. 
Temperature  of  atmosphere,  77.5^  F.;  temp,  of  hand,  105;  temp, 
under  tongue,  106. 

Oct.  4th,  2  P.  M.  Apyrexia  complete.  Pulse,  58 ;  respiration, 
20.  Temperature  of  atmosphere,  76^  F.;  temp,  of  hand,  96.5;  temp, 
under  tongue,  98.6. 

(g.)  Seaman:  Age  22;  height  6  feet  4  inches;  weight  140  lbs.; 
black  hair  and  florid  complexion;  sanguine,  nervous  temperament; 
native  of  New  York. 

Sept.  29th,  1857.  Entered  the  Savannah  Marine  Hospital,  with 
intermittent  fever.  Has  never  been  sick  before  in  his  life.  Has 
been  in  Savannah  two  weeks,  and  this  is  his  first  visit.  Says  that 
he  was  taken  sick,  four  days  ago,  with  chill,  vomiting,  and  pains 
in  all  his  bones,  and  has  had  a  chill  every  day  since,  commencing 
regularly  at  12  o'clock  M.  Had  a  chill  this  day,  commencing  a 
few  minutes  after  12  o'clock  M.  Says  that  he  took  three  blue  pills 
and  castor  oil,  night  before  last.    This  medicine  operated  twice. 

7  o'clock  P.  M.  Has  fever,  and  complains  of  pains  in  his  joints. 
Slight  tenderness  upon  pressure  of  epigastrium.  Tongue  clean, 
moist,  red  at  tip  and  edges ;  papillae  enlarged  and  of  a  bright  red 
color.    Beaction  of  saliva  decidedly  acid.    Pulse,  120 ;  respiration 
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82,  foil,  thoracic    Temperataro  of  atmosphere,  79^  F. ;   temp,  of 
hand,  103.8S ;  temp,  under  tongue,  106. 

B. — Calomel  gr.  xij ;  sulphate  of  quinia  gr.  vij.  Mix  and  admiiik- 
ter  immediately,  and  follow  with  castor  oil  in  four  hours.  As  soon 
as  fever  remits,  give  sulphate  of  quinia  gr.  v,  eyery  three  hoars,  «p 
to  gr.  XXV.  Daring  fever,  give  soda  powders  (pulveres  eflkrves- 
centes  tartarizati).    Diet,  gruel  and  flaxseed  tea. 

30th,  1  o'clock  P.  M.  Medicine  operated  freely,  and  says  that 
he  is  much  better,  but  complains  of  weakness.  Tongue  presents 
the  same  appearance;  skin  cool  and  relaxed;  face  not  so  rnoA 
flushed.  Poise  70,  regular;  respiration  22,  regular  and  g^iUe. 
Temperature  of  atmosphere,  68°  F. ;  temp,  of  hand,  92 ;  temp,  niider 
tongue,  99.5.  Here  we  see,  that  although  the  pulse  and  respiratioa 
are  more  rapid  than  in  health,  the  temperature  of  the  trunk  is  nor- 
mal, whilst  the  temperature  of  the  extremities  is  6°  below  the  nor- 
mal standard,  and  there  is  no  shaking  of  the  muscles. 

Color  of  the  urine,  light  orange,  sp.  gr.  1009.  Beaction  decidedly 
acid.  Uric  acid  in  grs.  28,220  of  urine  passed  during  the  last  18 
hours,  gr.  1.0086.  Uric  acid  in  grs.  80,952  of  urine  calculated  for 
24  hours,  gr.  1.8876.  Up  to  this  time,  1  o'clock  P.  M.,  has  taken 
20  grs.  of  the  sulphate  of  quinia,  and  the  marked  diminution  c^ 
(he  uric  acid  may  be  connected  with  the  action  of  this  medieine. 

5  o'clock  P.  M.  Half  an  hour  ago  was  taken  with  chill  and  vomit- 
ing. Now  the  chill  appears  to  be  subsiding,  the  shaking  and  oon- 
traction  of  the  muscles  are  diminishing.  Extremities  cool,  whilst 
the  head  and  trunk  are  pungent  to  the  hand.  Pulse  108,  feeble, 
respiration  80,  full,  labored,  panting.  Temperature  of  atmoephere, 
74°  F.;  temp,  of  hand,  91;  temp,  under  tongue,  105.6.  In  three 
hours  and  a  half  the  pulse  has  increased  88  beats  in  the  minute; 
the  respirations  have  increased  8  in  the  minute ;  the  temperature  ctf 
the  extremities  has  diminished,  whilst  that  of  the  trunk  has  ia- 
creased  6°.  The  companwn  of  this  cbtervaHon  to^  the  preeedrng  one 
three  hours  ago^  demonstratea  the  truth  of  the  Zd  proposition^  viz:  the 
diminution  of  the  oapilhry  circulation,  and  reduction  of  the  tempera- 
ture  of  the  extremities,  precedes  the  aberrated  nervous  and  muscukr 
phenomena,  denominated  chilL 

%\  o'clock  P.  M.  Three  hours  and  a  half  after  the  observation 
upon  the  chill,  the  relations  between  the  temperature  of  the  trunk 
and  extremities  have  been  restored,  and  the  shaking  and  shivering 
of  the  muscles,  and  the  sensation  of  cold,  have  vanished.  Pnlse 
108,  fuller  and  stronger ;  respiration  82,  not  so  full  and  labored  as 
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dnriDg  the  ohill,  but  still  much  fuller  and  more  labored  than  during 
health.  Temperatare  of  atmosphere,  78^  F.;  temp,  of  hand,  108.5; 
temp,  tinder  the  tongue,  106. 

Specific  gravity  of  urine  excreted  during  the  cold  stage  and  com- 
mencement of  the  hot  stage,  1020.  Color  normal.  Reaction  de- 
oidedlj  acid.  Uric  acid  in  6100  grs.  of  urine  excreted  during  8  hours, 
grs.  2.  Uric  acid  in  16,800  grs.  of  urine  calculated  for  24  hours, 
^8.  6.  The  uric  acid  has  increased  in  amount  during  the  chill 
and  commencement  of  the  fever,  when  compared  with  the  former 
specimens  of  urine ;  it  is,  however,  still  below  the  standard  of  health. 
If  the  diminution  of  the  amount  of  uric  acid  be  due  to  the  action  of 
the  sulphate  of  quinia,  it  shows  that  this  action  of  this  remedy 
pointed  out  by  Banke,^  is  not  necessarily  attended  by  a  disappear- 
ance of  the  chill. 

Oct.  1st,  11  o'clock  A.  M.  Apyrexia ;  says  he  is  better  and  has 
no  pain  except  a  slight  headache,  and  was  in  a  perspiration  all 
night.  Fever  intermittent  at  12  P.  M.  Skin  cool.  Pulse,  76 ;  res- 
piration^ 28.  Tenaperature  of  atmosphere,  70^  F. ;  temp,  of  hand,  96 ; 
temp,  under  tongue,  98.6.  Has  taken  16  grs.  of  sulphate  of  quinia 
since  the  intermission  of  the  fever. 

(A.)  Englishman,  entered  the  Savannah  Marine  Hospital,  Oct.  9th, 
1867;  age  27.  Has  been  in  America  thirteen  years.  Height  6 
feet  10  inches ;  weight  146  lbs. ;  muscular  system  well  developed ; 
sanguine  temperament;  occupation,  steward  on  ship;  has  been  in 
Savannah  three  weeks.  Says  that  he  was  taken  yesterday  at  12 
o'clock  M.  with  cold  feelings  and  headache.  The  chilly  feelings 
lasted  four  hours,  and  were  succeeded  by  fever,  which  continued 
until  4  o'clock  this  morning.  Two  and  a  half  hours  after  the  sub* 
sidenoe  of  the  fever  (8}  o'clock  A.  M.)  he  shook  violently.  This 
chill  was  followed  by  fever. 

Now,  8  o'clock  P.  M.,  fever  is  subsiding.  Pulse  98,  full  but  soft. 
Temperature  of  atmosphere,  72^  F.;  temp,  of  hand,  102.6 ;  temp, 
nnder  the  tongue,  108.  Tongue  moist ;  skin  in  a  profuse  perspira- 
tion ;  says  that  he  took  last  evening  a  dose  of  salts  and  cream  of 
tartar,  which  operated  twice  this  morning.  B. — When  fever  goes 
off,  give  sulphate  of  quinia,  gra  v,  every  three  hours  up  to  grs.  zz« 
Oct.  10th,  12  o'clock  M.  There  was  a  complete  intermission  of 
the  fever  about  2  o'clock  this  morning.  At  this  time  the  sulphate 
of  quinia  was  commenced,  and  he  has  taken  gr.  xv. 

I  Medioal  11B160  and  GtMtie,  lUj  80, 1857,  p.  540. 
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Amonnt  of  nrine  paaeed  during  the  lut  16  liotixs 

"  **  boorlj         «         « 

Caloulated  amount  of  nrino  for  24  boon 


6144 
321.5 
9216 


In  6144  grains  of 
urin«  (16  hoan). 

In  9816  gmini  of 

urino  oUeulmted 

for  84  honn. 

1 
InlOOOpnti 

of  VZlBA. 

Urea 

Uric  aoid         •        .        .        . 
Fixed  saline  oonatitiienta 

226.980  gTB. 

0.600    « 
40.200    « 

340.470  gTB. 
0.900   « 
60.100   « 

36.943 
0.097 

6.543 

1 

Sp.  gr.  of  urine  1024 — dear;  no  deposit;  light  red  color.  Be- 
action  decidedly  acid.  AfLer  standing  12  hoars  no  deposit ;  after 
standing  86  hoars,  a  very  slight  light-yellow  deposit;  after  standing 
60  hours  the  surface  was  covered  with  a  pellide,  which,  ander  a 
magnifying  power  of  210  diameters,  was  found  to  consist  of  small 
oYal  cells,  about  the  size  of  human  blood-corpuscles.  There  were 
also  other  elongated  elliptical  cells,  the  short  diameters  of  which  did 
not  differ  from  those  of  the  globular  cells.  Many  of  the  elongated 
cells  had  a  vibratory  motion.  Tbe  deposit  at  the  bottom  consisted 
of  these  globular  elliptical  acicular  cells,  and  a  few  crystals  of 
triple  phosphate.  That  these  cells  were  organized  bodies  was  de- 
monstrated by  the  action  of  chemical  reagents  under  the  microscope. 
Not  a  trace  of  uric  acid  was  found  in  the  pellicle  and  deposit. 

12|  o^cloch  P.M.    A  chill  is  just  coming  on.     The  thermometer 
placed  in  hie  hand^  indicated  91.5^  F.    SimulUmeously  wtih  the  m- 
crease  in  the  sensations  of  cold,  it  commenced  to  descend^  and  ia  JifUm 
minutes  stood  at  87.5^,  10|  degrees  below  the  normal  standard.    1% 
Jifteen  minutes  his  hand  lost  4^,  and  simultaneous  udth  this  loss  of  tath 
perature  in  the  extremities^  the  sensation  of  cold  increased.    He  feels  very 
coJd^  but  does  not  shake.    The  eoctremitiesfeel  cold,  whilst  the  surface  ef 
the  head  and  trunk  feels  hot  and  pungetit.     When  the  bulb  of  the  ther- 
mometer vHis  simply  placed  between  the  shin  and  flannel  shirty  and  genibf 
pressed  against  the  surface  of  the  chesty  it  commenced  to  rise  rapidly ^  and 
in  a  few  moments  indicated  108^  F.^  and  when  placed  m  the  armpit^  it 
rose  rapidly  to  107^  F.    Pulse  100,  not  so  full  as  during  fever^  Imt 
smaU^feeblSy  and  threaded.    Respirations  26, /uN  and  labored.    Tes^ 
perature  of  atmospJiere,  68.6^  F.]  temp.of  hand,  87.6^;  temp.  <f  axUky 
107^.     Tongue  pointed,  but  moist,  and  not  much  redder  than  usual 
Skin  dry,  with  a  purplish  mottled  appearance  as  if  the  drculaiion  in  the 
capillaries  vxis  retarded.     Says  that  he  has  dull  '^wandering  pains 
around  his  loins  up  to  his  chestP     Oomplains  of  great  tJiirst    His  stih 
mach  is  so  irritable  that  I  could  not  ascertain  the  temperaiure  uiukr  hu 
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tongue.  I  made  seven  unauocess/ul  aUempts.  At  every  trial  ike  contact 
of  the  huJb  cf  the  thermometer  with  the  hose  of  the  tongue  excited  violent 
retching  and  vomiting.  I  applied  a  sinapism  over  the  region  of  the 
spinal  column^  eighteen  inches  in  lengthy  and  three  inches  in  breadth^ 
also  one  over  ihe  epigastrium^  and  administered  stimulants.  In  half  an 
Twur  after  their  application^  the  mustards  and  stimulants  assisted  in 
arousing  the  capillary  circulation  in  the  extremities.  Sis  surface  does 
not  present  the  mottled  appearance;  the  heat  has^  in  a  great  measure^ 
returned  to  his  extremities;  the  cold  sensations  have  disappearedj  and  Tie 
*^ feels  vxirm  all  over!^  The  temperature  of  his  hand  is  now  99®,  whilst 
the  temperature  in  the  axilla  is  still  107®.  In  half  an  hour  ihe  tem- 
perature of  the  extremities  Jias  risen  11.6®.  The  temperature  of  the 
hand  does  not  correspond  fully  with  that  of  the  trunks  and  reaction  is 
not  yet  fully  established. 

Has  just  passed  clear  limpid  straw-colored  urine.    Sp.  gr.  1008. 
Amonnt  of  urine  voided,  7021  grs. 


70S1  grains  of  urine 
oontidnttd. 

1000  parU  of  urine 
contained. 

Urea 

Urioaoid 

Fixed  saline  ooDStitiienta 

Oraint. 

89.551 
0.420 
9.800 

5.650 
0.059 
1.395 

Nitrate  of  urea  remarkably  silkj  and  white. 

Microscopical  Examination. — The  urine  was  placed  in  a  doselj 
stoppered  bottle,  and  set  aside  for  sixty  hours.  At  the  end  of  this 
time  there  was  a  pellicle  over  the  surface,  and  a  small  light-yellow 
deposit.  The  pellicle  consisted  entirely  of  the  globular,  elliptical, 
and  vibrating  cells,  observed  in  the  former  specimen.  The  deposit 
also  consisted  of  these  cells,  and  a  few  beautifully  formed,  pris- 
matic crystals  of  triple  phosphate.  This  specimen  of  urine  was 
interesting,  because  it  was  passed  at  the  close  of  a  chill,  and  was 
probably  excreted  by  the  kidneys  during  the  existence  of  the  cold 
stage.  It  was  much  lighter  in  color  than  that  passed  during  fever; 
in  fact  it  resembled  the  urine  of  hysterical  women,  in  its  light  color 
and  low  specific  gravity. 

Phinomina  dubino  thx  Hot  Staqb  and  Pebiod  of  Intbbiossion. 

Proposition  Y.  The  higher  the  temperature  of  the  trunk  during  the 
cold  stage^  and  of  ihe  extremities  and  trunk  during  the  subsequent  hot 
stage  {stage  of  equalization  of  the  circulcUion  and  chemical  action)^  the 
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milder  and  shorter  toiU  he  Ae  aiiack^  as  a  general  rule^  provided  then 
be  no  complication^  aa  congestion  of  the  ireun. 

WhoDever,  as  in  congeative  fever,  there  is  a  want  of  oorrespond* 
enoe  between  the  oircalation,  respiration  and  chemical  changoi, 
the  patient  is  always  in  danger.  A  patient  with  a  rapid  fedk 
pulse,  and  rapid  thoracic  respiration  and  low  temperature  (aluggbk 
chemical  changes),  is  always  in  great  danger.  In  cases  of  oudig- 
nant  (congestive)  malarial  fever  there  is,  as  &r  as  my  observatioe 
extend,  a  want  of  co-ordination  between  the  actions  of  the  circnk- 
tory  and  respiratory  systems,  and  the  rapidity  and  character  of  de 
chemical  changes.  The  heart  attempts  to  propel  the  blood;  it 
beats  rapidly  (flutters  140  to  160  times  in  the  minateX  bot  the 
blood  does  not  flow  readily  through  the  capillaries,  because  the 
chemical  changes  are  in  a  great  measure  arrested,  and  Iq  masj 
cases  perverted.  On  the  other  hand,  the  bounding,  full,  accelerated 
pulse;  the  full,  heaving,  accelerated  respiration,  and  correspond- 
ingly high  temperature,  are  always  favorable  symptoms,  provided 
there  be  no  complication,  as  obstinate  vomiting,  or  cerebnd  symp- 
toms. The  severity  of  the  fever  is  by  no  meetns  proportional  io  At 
height  of  the  fever  (<mi77iaZ  temperature)^  for^  as  a  general  rule^  tks 
higher  the  fever  {temperature\  the  more  readily  does  the  attack  yieli  U 
treatment^  and  the  less  serious  the  effects, 

A  high  temperature,  then,  in  intermittent  fever,  is  a  favorable 
symptom. 

Whether  the  high  temperature  signifies  an  effort  on  the  part  of 
nature  to  break  up,  chemically  alter,  destroy,  and  throw  off)  the 
malarial  poison ;  or  whether  the  high  temperature  be  significa&t 
of  nothing  more  than  vigorous,  vital,  nervous,  physical,  and  chemi- 
cal forces;  nevertheless  the  determination  of  the  correlation  of  the 
respiration,  circulation,  and  temperature,  affords  the  most  valuable 
information  to  the  medical  practitioner. 

Pboposition  YL  Lfi  malarial  fever  Overe  is  a  close  relation  bettoeen 
the  state  of  the  shin^  pulse^  respiration^  and  temperature  of  the  €xtremi» 
ties  and  trunk, 

A  rapid,  full  pulse,  hurried,  full  respiration,  and  dry  skin,  were 
attended  with  a  corresponding  elevation  of  temperature.  If  the 
functions  of  the  organs  and  apparatus  be  properly  performed,  a 
full,  and  rapid,  vigorous  circidation  and  requration,  must  be  at- 
tended by  the  rapid  absorption  of  oxygen,  and  exhalation  of  ea^ 


MALARIAL   FEYBB.  608 

acid  gaSy  and  oorrespondmglj  rapid  chemical  changes,  and 
clevelopmenft  of  heat. 

A  slow  pulse,  and  respiration,  and  moist  skin,  was  always  accom- 
panied  with  a  redaction  of  temperature. 

Daring  the  intermission  of  the  fever,  the  slow  pulse,  and  respira- 
tion, and  moist,  relaxed  skin,  were  attended  with  a  redaction  of  the 
temperature,  in  many  cases,  below  the  standard  of  health. 

The  questions  immediately  arise :  Is  the  intermission  of  the  fever 
dae  to  the  restoration  of  the  functions  of  the  sudoriparous  glands, 
-which  collectively  expose  a  surface  of  tubing  1,670,000  inches,  or 
nearly  28  miles  in  length  ?  Is  the  morbific  agent  or  agents,  which 
have  disturbed  the  chemical  actions  and  correlation  of  the  forces, 
eliminated  by  these  glands? 

If  the  intermission  is  due  to  the  restoration  of  the  functions  of 
the  sudoriparous  glands,  what  excited  them  to  action  ? 

Is  the  phenomena  connected  with  the  nervous  system  alone,  or 
with  chemical  and  physical  changes  of  the  morbific  agents,  and  of 
the  blood,  and  secretions,  and  excretions? 

If  the  redaction  of  temperature  be  not  dependent  upon  the  re* 
storation  of  the  functions  of  the  sudoriparous  glands,  what  retarded 
the  chemical  actions  by  which  the  physical  forces  are  generated? 

If  the  chemical  actions  developing  an  unusual  amount  of  heat 
were  excited  by  the  introduction  of  foreign  elements,  may  not  the 
foreign  elements  themselves  have  entered  into  these  chemical  ac- 
tions, and  been  so  altered  that  they  have  been  for  a  time  rendered 
inert? 

That  a  special  end  is  accomplished  in  malarial  fever  by  an  eleva- 
tion of  temperature,  is  proved  by  the  fact  that  the  cases  which 
manifest  the  highest  temperatures,  are,  as  a  general  rule,  attended 
with  little  or  no  danger ;  whilst  in  those  cases,  as  congestive  fever, 
where  there  is  a  depression  of  temperature,  the  danger  is  always 
imminent. 

It  is  true  that  the  sudoriparous  glands  have  much  to  do  with  the 
regulation  of  the  temperature,  for  the  water  which  they  eliminate 
from  the  blood  during  its  evaporation,  abstracts  one  thousand  de- 
grees of  heat  from  the  surface  of  the  body  and  the  surrounding 
atmosphere.  The  heat  is  expended  in  the  mechanical  action  of 
keeping  asunder  the  particles  of  water,  and  is  hence  insensible  to 
the  thermometer.    The  experiments  of  Dr.  Southwood  Smith,*  at 

I  PhUoBoplij  of  Health,  yol.  ii.  pp.  391-396. 
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the  Phoenix  Gas  Works,  and  of  MM.  Berger,  Delaroche,^  Fordyoi 
Blagden,'  and  others,^  have  shown  that  when  animals  and  man  were 
subjected  to  great  external  degrees  of  heat,  the  temperature  of  tht 
body  was  regulated  by  the  evaporation  from  the  Bxutsuoe  of  the  i^i 
and  lungs.  When  the  air  was  dry,  individuals  were  able  to  endure, 
for  a  considerable  length  of  time,  a  temperature  of  from  250  to  850 
degrees,  without  injurious  effects,  and  without  any  great  elevatioB 
of  temperature.  The  loss  of  water  from  the  surface  of  the  boij 
was  correspondingly  great,  and  by  its  evaporation  maintained  ^ 
temperature  of  the  interior  at  the  normal  standard.  If^  however, 
this  evaporation  be  interfered  with,  by  saturating  the  air  wi& 
aqueous  vapor,  the  temperature  rose  rapidly,  and  the  individoah 
died  in  a  short  time. 

The  determination  of  the  fact  that  the  sudoriparous  glands  cao, 
to  a  certain  extent,  regulate  the  temperature  of  the  surfiiuse,  does 
not  by  any  means  prove  that  the  remission  or  intermission  of  m- 
larial  fever  is  due  to  the  restoration  of  the  function  of  these  glands. 
In  congestive  fever,  when  these  glands  are  active,  and  the  whc^ 
surface  is  bathed  in  perspiration,  the  malarial  poison  is  far  mere 
active  than  in  remittent  and  intermittent  fevers,  attended  with  i 
rapid,  bounding  pulse,  and  rapid,  full  respiration,  and  high  tem- 
perature, and  hot,  dry  skin. 

1  Ezp^iienoea  Bur  lea  Effete  qu'une  forte  Chaleor  produit  but  I'Economie,  Bm 
1805 ;  and  Joomal  de  PhTsique,  tomes  Izzi.  et  Ixxiii. 

'  Philoeophioal  TransaotioiiB,  1775. 

*  "  Magendie'B  Ezi>eriineiit8  upon  the  Inflaence  of  Hot  Air  on  Animal  Life ;" 
Joam.  Med.  Sciences,  Jan.,  1845,  p.  183.  M.  Constantino  James,  "On  the 
of  the  Hot  Moist  Air  of  the  Baths  or  Stoves  of  Nero,  at  PozzaoU ;"  Gaiette  IfAUcab, 
27th  Avril,  1844.  W.  F.  Edwards,  **  On  Animal  Heat ;"  Cjolopedia  of  Anatomj  aai 
Phjsiologj,  vol.  ii.  pp.  649-684.  John  Davj,  "  On  Animal  Temperatare,"  PbSL 
Trans.,  1814 ;  Edinburgh  Philosophical  Journal,  Jan.,  1826 ;  see  also  Besearehes, 
Physiological  and  Anatomical,  by  John  Davy,  London,  1839,  vol.  i.  pp.  141>9f& 
Experiments  of  Tillet  and  Dohamel,  "  Experiments  on  the  Serrants  of  a  BaksTf  al 
Bochefoncanlt,  in  Angonmois  ;'*  M^m.  Acad.  Scien.,  poor  1764,  p.  186  d  Mf. 
Experiments  of  Dobson  at  Liyerpool ;  Phil.  Trans,  for  1775,  p.  463  et  aeq.  **  Obser- 
vations on  the  Effecta  of  High  Temperatures,"  by  Bell,  of  Manchester ;  Manohestff 
Memoirs,  vol.  1.  p.  1  et  $eq.  Cnrrie  ^  On  the  Application  of  Water  at  Diibnat 
Temperatures ;"  Phil.  Trans,  for  1792,  p.  199  et  $eq.  Experiments  of  DelarodH^ 
Joum.  Phys.,  t.  Ixiii.  p.  207.  Nicholson's  Joum.,  voL  xvii.  p.  142,  215.  Joank 
Phys.,  t.  Ixxi.  p.  289,  and  t.  Ixxvii.  p.  1.  Lavoisier  on  Transpiration,  Hem.  Aead. 
pour  1790.  John  Reid  on  Respiration,  Gyclopsed.  of  Anatomy  and  Physiob^, 
vol.  Iv.  pp.  325^68. 
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Appearances  of  the  Tongue  in  Intsbmittsnt  Feveb. 

In  almost  every  case  the  papillae  of  the  tongue  were  enlarged, 
and  of  a  bright,  red  color.  In  the  mildest  cases  the  tongue  was 
only  slightly  coated  with  white  and  light  yellow  fur,  and  the  tip 
and  edges  were  redder  than  normal.  In  the  severest  cases  the  tip 
and  edges  of  the  tongue  assumed  a  bright- red  color,  and  the  tongue 
was  much  dryer  than  in  the  milder  cases,  and  the  reaction  of  the 
saliva  more  intensely  acid.  The  fur  of  the  tongue  in  many  cases 
was  thick,  and  of  a  brownish-yellow  color.  The  reaction  of  the 
saliva  was  always  acid  during  the  active  stages,  and  the  intensity 
of  the  acid  seemed  to  correspond,  in  a  measure,  to  the  severity  of 
tbe  disease. 


Characters  of  the  Urine  in  Intermittent  Fever. 

In  the  mildest  cases  the  characters  of  the  urine  did  not  differ 
very  essentially  from  those  of  health. 

As  a  general  rule  the  amount  of  urine  excreted  during  the  active 
stages,  and  during  the  earliest  period  of  intermission,  when  the 
temperature  of  the  trunk  and  extremities  sinks  below  the  normal 
standard,  was  less  than  that  of  health.  During  convalescence,  espe- 
cially under  the  action  of  depurants,  the  amount  of  urine  excreted 
was  greatly  increased. 

These  statements  cannot  be  applied  rigidly  to  all  cases,  for  the 
urine  is  affected  by  so  many  varied  external  and  internal  condi- 
tions, that  the  amount  excreted  exhibits  great  fluctuations,  even  in 
health.  No  two  observers  agree  with  reference  to  the  amount  ex- 
creted in  definite  periods. 

Thus,  Lecanu,  from  the  examinations  of  the  urine  of  sixteen 
individuals,  living  upon  mixed  food,  estimated  that  the  amount  of 
urine  discharged  in  twenty-four  hours  ranged  from  8085  grains  to 
84,973  grains, 

Becquerel  found  that  the  mean  daily  quantity  passed  by  four 
men  was  19,511  grains,  and  that  by  four  women  was  21,180  grains. 
Lehmann,  from  experiments  instituted  upon  himself,  estimated  the 
quantity  discharged  daily  at  from  18,829  grains  to  22,299  grains. 

According  to  the  valuable  experiments  of  Dr.  William  A.  Ham- 
mond, instituted  upon  himself,  the  amount  of  urine  excreted  under 
a  mixed  diet  ranged  from  19,684  grains  to  22,756  grains,  with  a 
VOL.  xii.— 83 
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mean  of  20,898  grains ;  under  a  diet  of  albumen,  from  12,825  to 
21,592,  with  a  mean  of  17,788;  under  a  diet  of  starch,  from  14,3S9 
to  23,852,  with  a  mean  of  18,427  grains ;  and  under  a  diet  of  gom. 
from  20,516  to  28,721  grains,  with  a  mean  of  21,638  grains. 

The  only  accurate  method  of  determining  whether  or  not  the 
urine  be  increased  or  diminished  is  to  refer  it  to  the  standard  of 
health  in  the  individual  examined.  In  hospital  practice  this  is  \n 
the  majority  of  cases  impossible,  and  we  are  compelled  to  be  oo§- 
tent  with  approximate  results. 

The  density  of  the  urine  was  slightly  increased  in  the  majority  rf 
cases  during  the  active  stages,  and  in  others  it  remained  at  the 
standard  of  health,  and  in  others,  again,  it  varied  within  wide 
limits. 

The  color  of  the  urine  varied  from  deep  yellow  and  the  normal 
yellow  color  to  light  red.  During  the  active  stages  deep  ortnge 
was  the  most  common  color. 

The  intensity  of  the  color  was  greatest  during  the  actire  stages^ 
and  diminished  during  convalescence. 

Daring  the  active  stages  of  intermittent  fever  the  urine  alwajs 
contains  more  FBEB  ACID  than  in  health.  It  will  retain  the  add  in- 
action for  several  days,  even  in  the  heat  of  summer. 

When  the  fever  intermits,  and  the  skin  is  soft  and  relaxed,  and 
the  patient  is  convalescent,  the  urine  then  excreted  rapidly  under- 
goes decomposition,  and  in  a  few  hours  the  reaction  changes  from 
acid  to  alkaline.  I  believe  this  to  be  one  of  the  most  certain  «gos 
of  convalescence  in  malarial  fever.  The  acidity  of  the  urine  io 
malarial  fever  is  in  proportion  to  the  severity  of  the  attaek;  it  is 
more  intense  in  remittent  that  in  intermittent  fever,  and  still  more 
intense  in  congestive  fever  than  in  intermittent  and  remittent  fever. 

The  urea  was  increased  during  the  active  stages  above  the  stand- 
ard of  starvation.  During  the  active  stages  the  patients  took  little 
or  no  nourishment,  and  the  urine  excreted  during  these  periods 
should  be  compared  with  that  excreted  during  starvation  and  re- 
pose, and  not  with  that  of  health.  Unfortunately  the  standard  of 
the  urine  during  starvation  varies  with  each  individual,  and  as  it 
is  impossible  to  establish  a  standard  previous  to  the  attack  in  the 
great  majority  of  hospital  patients,  we  can  only  establish  approxi- 
mate results. 

In  the  majority  of  the  cases  the  UBIG  acid  u?as  diminished^  both 
with  and  without  the  action  of  the  sulphate  of  quinia,  during  the 
active  stages,  when  the  pulse  was  full  and  rapid,  and  the  respira- 
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tion  full  and  accelerated,  and  the  temperature  elevated.  In  almost 
every  case,  as  the  fever  declined,  the  uric  acid  increased  above  the 
standard  of  health,  both  with  and  without  the  action  of  the  sul- 
phate of  quinia. 

From  the  microscopical  examination  of  several  hundred  speci- 
mens of  urine  excreted  during  the  different  forms  of  malarial  fever, 
I  found  it,  as  a  general  rule,  to  be  true  that,  in  the  mode  of  treatment 
which  I  adopted,  the  uric  acid  appears  in  much  larger  quantities  in 
the  urine  of  convalescence  than  in  that  excreted  during  fever,  even 
when  the  sulphate  of  quinia  had  been  withheld,  or  sparingly  ad- 
ministered. 

The  majority  of  specimens  of  urine  excreted  during  fever,  which 
were  set  aside  and  examined  under  the  microscope,  at  successive 
intervals,  gave  no  deposits  of  the  crystals  or  salts  of  uric  acid, 
whilst  specimens  of  the  urine  of  convalescence  very  soon  gave 
evidence  of  the  presence  of  uric  acid,  by  letting  fall  deposits  of 
urate  of  soda  and  ammonia. 

As  far  as  my  observations  extend,  it  may  be  stated,  as  a  general 
rule,  that  the  phosphates  are  more  abundant  in  the  stage  of  conva- 
lescence than  during  the  active  stages. 

The  deposits  so  common  during  convalescence  consist  chiefly  of 
urates  of  soda  and  ammonia,  and  the  phosphates  most  generally 
in  the  form  of  the  triple  phosphate. 

The  chief  reason  why  the  deposit  of  the  phosphates  is  more  fre- 
quent in  the  intermission  than  in  the  active  stages  is  because  the 
urine  in  the  active  stage  of  convalescence  is  far  less  acid,  and  far 
more  readily  decomposed  and  rendered  alkaline  by  the  ammonia 
resulting  from  the  decomposition  of  the  urea,  than  the  urine  of 
fever. 

These  facts  explain  the  nature  of  the  so-called  critical  discharges 
of  malarial  fever.  The  urine  excreted  during  fever  is  generally 
deficient  in  uric  acid  and  the  earthy  salts,  whilst  its  acidity  and 
power  of  resisting  decomposition  is  greatly  increased,  and  it  will 
remain  for  a  great  length  of  time  without  undergoing  decomposi- 
tion. The  urine  of  convalescence,  on  the  other  hand,  is  rich  in 
uric  acid  and  the  earthy  and  alkaline  salts,  and  readily  undergoes 
decomposition.  The  deposit  of  the  urates  of  soda  and  ammonia, 
and  the  precipitation  of  the  triple  phosphate  by  the  ammonia  gene- 
rated during  decomposition  of  the  urea,  form  the  so-called  critical 
discharges.  As  a  general  rule,  the  urine  excreted  during  the  hot 
stage  of  intermittent  fever  is  poorer  in  uric  acid  than  the  urine  of 
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remittent  fever ;  and  I  have  known  cases  in  which,  during  feret 
the  uric  acid  disappeared  almost  entirely.  In  several  cases  of  ooa- 
gestive  fever  the  urine  contained  only  traces  of  uric  acid,  and  ia 
one  case,  which  terminated  fatally,  the  disappearance  of  the  uric 
acid  was  attended  with  the  disappearance  of  the  urea.  Dr.  Banke^ 
states,  in  his  article  upon  the  physiological  action  of  sulphate  of 
quinia,  that,  according  to  all  observers,  there  is  in  ague  an  increase 
of  uric  acid.  My  observations  do  not  correspond  with  this  asser- 
tion, if  it  is  intended  to  apply  to  the  active  stages  of  intermittent, 
remittent,  and  congestive  fevers.  The  fact  that  uric  acid  increases 
during  convalescence  from  malarial  fever  demonstrates  oonclusivelj 
that  the  diminution  of  the  amount  of  uric  acid  by  sulphate  of 
quinia  is  an  attending  circumstance,  and  not  necessarily  one  of  the 
beneficial  remedial  modes  of  the  action  of  this  medicine. 

As  a  general  rule,  the  sxTBAcnvs  and  coloring  mattebs  an 
less  abundant  during  the  active  stage  of  intermittent  fever  than 
during  the  first  period  of  the  intermission.  They  are  either  not 
formed  in  such  abundance,  or  if  formed,  are  partially  oonsumed 
during  the  active  chemical  changes  of  fever. 

The  nitrate  of  urea  formed  from  the  urine  excreted  during  the 
active  stages  of  intermittent  fever  is  silvery  white,  whilst  the 
nitrate  of  urea  formed  from  the  urine  excreted  during  the  inter- 
mission is  dark,  discolored,  and  the  crystals  are  not  so  well  formed. 
The  former  kind  of  urine,  when  evaporated  and  concentrated,  gene- 
rally has  a  yellowish  or  brownish  color,  whilst  the  concentrated 
urine  of  the  intermission  assumes  the  color  of  a  very  strong  decoc- 
tion of  over-parched  coffee.  The  depressed  state  of  the  forces  con- 
sequent upon  the  continued  action  of  the  malarial  poison  is,  as  &r 
as  my  observations  extend,  attended  by  a  marked  diminution  of 
the  solid  constituents  of  the  urine. 

These  propositions  and  statements  will  be  illustrated  by  the  fol- 
lowing cases : — 

'  Medical  Times  and  Gaxette,  Maj  30, 1858,  p.  537. 
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Case  {u,)  illustrating  the  diminution  of  the  constituents  of  the  urine, 
vTten  the  forces  have  been  reduced  by  the  continued  action  of  the  mala- 
•ial  poison. 

Irish  laborer;  light- brown  hair,  brown  eyes;  has  been  in  America 
leven  years,  and  in  Savannah  three  years ;  age  22,  medium  height. 
BCaia  been  living  and  making  bricks  in  a  low,  miasmatic  situation. 
3ay8  that  he  has  suffered  with  chill  and  fever  for  six  weeks.  Com- 
plexion sallow  andansdmic;  lips,  gums,  and  tongue  pale.  He  is 
exhausted  by  slight  exertions,  and  complains  of  great  weakness. 

Sept.  16th,  12 J  o'clock  P.M.  Pulse,  88 ;  respirations, 24.  Tem- 
perature  of  atmosphere,  87®  P.;  temp,  of  hand,  100.5;  temp,  under 
tongue,  101.25. 

17th,  11 J  o'clock  P.M.  Pulse,  72;  respirations,  20.  Tempe- 
rature of  atmosphere,  86°  F. ;  temp,  of  hand,  90° ;  temp,  under 
tongue,  98°.  Has  just  awoke  from  sleep,  and  is  in  a  profuse  perspi- 
ration. 


16,027  gr&tna  of  urine, 

excreted  In  24  hoars 

1000  parts  of  nrine 

(sp.  gr.  1001.7),  clear 

contained 

and  limpid,  contained 

Orains. 

Water 

15,958.568 

995.730 

Solid  matters 

68.432 

4.270 

Urea 

42.680 

2.664 

Urioaoid 

1.280 

0.074 

Bztractiye  and  coloring  matters 

18.776 

1.171 

Fixed  saline  oonstitnents 

5.696 

0.356 

The  reduction  of  the  nervous  and  physical  forces  was  attended 
by  a  reduction  in  the  amounts  of  the  solid  constituents  of  the  urine. 
B. — Infusion  of  Virginia  Snakeroot  fjxvj ;  brandy  fSvj ;  sulph.  of 
quinia  gr.  xv. — Mix.  Take  a  wineglassful  five  times  a  day.  R. — 
Citrate  of  iron  gr.  iv,  three  times  a  day. 

17th,  12  M.  Pulse,  72 ;  respirations,  20.  Temperature  of  at- 
mosphere, 88°  F.;  temp,  of  hand,  98.5°;  temp,  under  tongue,  99.5°. 
Amount  of  urine  excreted  during  the  last  twenty-four  hours  under 
the  action  of  the  diuretic  and  tonics,  14,645  grs. ;  sp.  gr.,  1010. 
Urea  in  14,645  grs.  of  urine,  196.910;  uric  acid  in  14,645  grs. 
of  urine,  7.975;  urea  in  1000  parts  of  urine,  12.445;  uric  acid  in 
1000  parts  of  urine,  0.544.  The  infusion  of  snakeroot,  and  sul- 
phate of  quinia  and  citrate  of  iron,  have  produced  an  increase  of 
the  solid  constituents  of  the  urine. 
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Case  (v.)  illustrating  the  diminution  of  the  constituents  of  the  ujw 
when  the  forces  have  been  reduced  hy  the  continued  action  of  the  fnoJontrf 
poison. 

German  laborer,  age  SO ;  height  5  feet  5  inches ;  weighs  ia 
health,  112  pounds;  light  hair,  bine  eyes;  small,  delicate  omn. 
Has  been  in  the  United  States  three  years,  and  in  Savannah  thne 
months.  Has  been  "keeping  store''  on  the  river,  near  the  lioe 
mill.  Was  taken  sick  with  chill  and  fever  two  months  ago.  Com- 
plexion, ansemic.  Complains  of  great  weakness.  Lips,  gums,  aad 
tongue  pale;  tongue  coated  with  white  fur. 

10th,  11  o'clock  A.  M.    Says  that  he  had  a  chill  yesterday. 

B.— Sulph.  of  quinia  gr.  v,  every  three  hours,  up  to  gr.  xv. 

11th,  12  o'clock  M.  Skin  cool;  in  a  profuse  perspiration.  Poise 
76,  respirations,  19.  Temperature  of  atmosphere,  85^  F.;  temp,  of 
hand,  94° ;  temp,  under  tongue,  98.  Color  of  urine  a  shade  higher 
than  normal.    Sp.  gr.  1014.5. 


Water 

Solid  matters     «... 

Urea 

Urio  aoid 

Extractive  and  coloring  matters 
Fixed  saline  constituents  . 


0072  gnlttfl  of 

iirlae,  excreted 

in  17  hoan, 

eonUined 

7157  grains  of 

niine,  ealeolnted 

for  M  honn, 

oonUiaed 

1000  pant  «r 
nzlBecootaiaid 

Onlne. 

Omint. 

, 

4886.160 

6895.783 

963.46S 

186.340 

261.514 

36.538 

66.475 

92.385 

12.907 

2.750 

3.880 

0.652    1 

102.485 

144.607 

20.235 

14.631 

20.642 

3.884    ; 

In  this  case,  as  in  the  preceding,  we  see  that  the  depressed  state 
of  the  forces  consequent  upon  the  action  of  the  malarial  poison, 
was  attended  bj  a  marked  diminution  of  the  solid  constituents  of 
the  urine. 

12th,  12i  o'clock  P.  M.  Pulse,  72 ;  respirations,  19.  Tempera- 
ture  of  atmosphere,  84®  F. ;  temp,  of  hand,  97.25° ;  temp,  under 
tongue,  99.9°.  Sp.  gr.  of  urine,  1011.8.  After  sixteen  hours  a 
copious  deposit  of  urate  of  soda  and  triple  phosphate. 


Water 

Solid  mattera 

Urea 

Urio  aoid 

Bztraotiye  and  coloring  matten 
Fixed  saline  constituents 


13,653  gralni  of  urine, 

exoretod  in  24  honn, 

oonUkined 


Grains. 

13,242.437 

409.563 

209.520 

19.710 

158.485 

20.266 


1000  parts  of  viae 
eontalaad 


970.000 
30.000 
15.316 

1.443 
11.676 

1.567 
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Under  the  action  of  the  sulphate  of  quinia,  the  urea,  uric  acid, 
esLtractiYe  and  coloring  matters,  have  been  increased  in  amount. 


II.  REMITTENT  FEVER. 

Pboposition  YII.  T?ie  phenomena  of  the  cold  Mage^  preceding  the 
hot  etage  of  remittent  fever^  are  similar  to  those  of  the  cold  stage  of  inter- 
fnittent  fever. 

During  the  cold  stage  of  remittent  fever,  there  is  a  rapid,  feeble 
palse,  full  rapid  respiration,  and  hot  trunk,  and  cold  extremities. 
The  temperature  of  the  extremities  is  reduced  far  below  that  of  the 
trunk,  and  even  below  the  standard  of  health.  The  diminviion  of 
the  capillary  circulation  and  reduction  of  temperature  of  the  extremi- 
ties precede  the  aierrated  nervous  and  muscular  phenomena^  denominated 
chill  The  higher  the  temperature  of  the  trunk,  during  the  cold 
stage,  the  more  rapid  will  be  the  equalization  of  the  circulation  and 
temperature ;  the  higher  the  temperature  of  the  trunk  during  the 
cold  stage,  and  of  the  extremities  and  trunk  during  the  subsequent 
hot  stage  (stage  of  equalization  of  the  circulation  and  chemical 
action),  the  milder  and  shorter  will  be  the  attack,  if  judiciously 
treated,  provided  there  be  no  complication,  as  congestion  of  the 
brain,  or  obstinate  vomiting;  whenever  there  is  a  want  of  cor- 
respondence between  the  circulation,  respiration,  and  chemical 
changes,  the  patient  is  in  danger. 

PBOPOsmoN  YIII.  As  far  as  my  observation  extends^  the  most  im* 
portanJt  difference  "between  the  cold  stage  of  remittent^  and  that  of  inter- 
mittent f every  is  a  difference  of  degree  and  not  of  kind;  the  phenomena 
of  the  cold  stage  of  remittent  fever  are  more  protracted  than  those  of  in- 
termittent fever;  the  sympathetic  system  is  not  so  rapidly  aroused^  and 
the  circulation  in  the  capillaries  of  the  extremities  is  not  so  rapidly  re- 
stored in  remittent^  as  in  ifUermiitent  fever. 

We  have  before  shown  that  the  alterations  of  the  blood  are  more 
profound  in  remittent  than  in  intermittent  fever,  and  that  m  both 
diseases  the  alterations  in  the  blood  precede  the  disturbances  of  the  cir- 
culation and  respiration  and  action  of  the  sympathetic  nervous  systefin; 
it  follows  then,  as  a  necessary  consequence,  that  the  phenomena  of 
the  cold  stage  should  be  more  prolonged  in  remittent  than  in 
intermittent  fever. 
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Proposition  IX.  In  remittent  as  in  inUrmitkwt  fever  the  tnereoK^' 
the  action  of  the  puhe  and  respiration  is  attended  by  an  eUvaiim  ^ 
temperature^  and  the  elevation  of  temperature  corresponds  more  aeca- 
rately  with  the  increased  actions  of  the  circulatory  and  respiratory  sjh 
terns  in  intermittent  than  in  remittent  fever — Oiat  t9,  the  pulse  mi 
respiration  are  more  accelerated  in  remittent  f ever j  whilst  the  temperaim 
does  not  rise  higher  than  thai  of  intermittenJt  fever. 

The  explanation  of  this  phenomenon  lies  in  the  &ct  ihat  the 
blood  is  most  altered  in  remittent  fever,  and  that  ihe  chemkd 
changes  of  the  capillaries  are  most  disturbed,  and  probably  & 
power  of  the  blood  to  absorb  oxygen,  or  the  force  of  the  dnmla- 
tion  in  the  capillaries  of  the  lungs,  more  diminished  in  remittent 
than  in  intermittent  fever. 

Propositiok  X.  The  elevation  of  the  temperature  is  more  penisteat 
in  remittent  than  in  intermittent  fever. 

The  alterations  of  the  blood  indaced  by  the  malarial  poison  are 
greater,  and  the  effects  upon  the  liver,  spleen,  sympathetic  and  oere- 
bro-spinal  nervous  systems,  and  upon  the  heart,  are  greater  than  is 
intermittent  fever,  and  hence  more  vigorous  chemical  changes  are 
needed  for  the  alteration  and  elimination  of  these  altered  offendtsg 
products. 

Proposition  XI.  The  pain  upon  pressure  of  the  epigastrium  i 
more  acute,  and  the  vomiting  more  obstinate,  and  the  cerebral  symptom 
more  common  and  dangerous,  in  remittent  than  in  intermittent  fever. 

Proposition  XII.  The  secretions  of  the  mauOi  are  mare  compk/ti^ 
checked,  and  the  Umgue  is  drier,  redder,  and  rougher  to  the  feeUng,  « 
remittent  than  in  irUermilteni  fever. 

In  the  active  stages  of  remittent  fever,  the  tongue,  in  many  cases, 
especially  if  it  be  the  first  attack  of  fever,  presents,  upon  those  por- 
tions which  are  clean,  a  brilliant  scarlet  color,  and  dry,  glazed  sor- 
&ce;  the  papillsd  are  enlarged;  the  fur  which  frequently  coats  tbe 
tongue  is  of  a  yellowish  and  brownish -yellow,  and  sometimes  black, 
color,  and  almost  always  dry;  the  tongue,  in  many  cases,  feels,  when 
the  finger  is  passed  over  it,  as  dry  and  as  rough  and  harsh  as  tbe 
surface  of  a  rough  board. 

Proposition  XIII.  The  glowing  tongue  of  remittent  fever  is  notwt 
index  of  inflammation. 
It  indicates  arrest  or  disturbance  of  circulation  in  the  capillariei 
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of  the  superficial  part?  of  the  tongue.  The  secretions  of  the  mucous 
membrane  have  been  checked ;  the  moisture  is  evaporated  by  the 
elevated  temperature;  the  circulation  in  the  superficial  capillaries 
is  thus  retarded,  and  they  become  filled  with  colored  blood-corpus- 
cles,  which  give  the  bright  color  to  the  tongue. 

Proposition'  XIV.  The  secretions  of  the  salivary  glands  and  mucous 
membrane  of  the  mouth  are  not  only  more  diminished,  but  they  are  also 
more  perverted  in  remittent  than  in  intermittent  fever.  The  acidity  of 
the  saliva  is  greatest  in  remittent  fever. 

The  solution  of  the  question,  What  checked  the  secretions  of  the 
salivary  glands  and  mucous  membrane  of  the  mouth?  involves  the 
consideration  of  the  relations  of  the  malarial  poison  to  the  salivary 
glands  and  mucous  membrane  of  the  mouth;  involves  the  con- 
sideration of  the  relations  of  the  altered  products  of  the  blood, 
resulting  from  the  action  of  the  malarial  poison,  to  the  salivary 
glands  and  mucous  membrane  of  the  mouth;  involves  the  con- 
sideration of  the  relations  of  the  malarial  poison  and  altered  ele- 
ments of  the  blood  to  that  portion  of  the  nervous  system  which 
presides  over  the  circulation  and  secretion  of  the  salivary  glands 
and  mucous  membrane  of  the  mouth. 

PROPOSmoN  XV,  The  coma^  delirium^  and  severe  pain  in  the  head 
80  often  present  in  the  severe  cases  of  remittent  fever ,  are^  as  a  general 
rule,  not  indicative  of  inflammxUion  of  the  brain,  but  of  the  stagnation 
of  the  blood  and  perversion  of  the  chemical  changes  in  the  capillaries  of 
the  brain,  and  of  the  action  of  the  altered  blood  upon  the  nervous  ele- 
meats,  and  of  the  direct  action  of  the  malarial  poison  upon  the  nervous 
structures. 

The  truth  of  this  proposition  is  established  by  the  efiects  of 
stimulants  and  sulphate  of  quinia  in  the  severest  forms  of  remittent 
fever. 

In  numerous  cases,  I  have  seen,  under  the  free  administration  of 
stimulants  and  sulphate  of  quinia,  the  dry,  red,  glowing,  parched, 
hard,  rough  tongue,  become  moist,  clean,  and  pale ;  the  tenderness 
upon  pressure  of  the  epigastrium  disappear;  the  circulation  and 
respiration  abate  in  force  and  frequency ;  the  dry,  harsh,  hot  skin 
become  soft,  relaxed,  cool,  and  covered  with  perspiration ;  the  se- 
verest headache  relieved;  and  the  dulness,  and  even  profound  coma 
and  wild  delirium,  of  the  intellectual  faculties  vanish,  and  the  brain 
restored  to  the  exercise  of  its  normal  functions. 
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Pboposftion  XYI.  The  changes  of  the  wine  in  remittent  fever  ore 
the  same  in  hind^  hut  different  in  degree  from  those  of  intermittent  fece. 

As  a  general  rulei  the  amount  of  urine  excreted  during  the  actiie 
stages,  and  during  the  earliest  period  of  intermissioiii  when  die 
temperature  of  the  trunk  and  extremities  sinks  below  the  Donml 
standard,  is  less  than  that  of  health;  and  during  convaleseeiioe 
(especially  under  the  action  of  depurants)  the  amount  of  urine  ex- 
creted is  greatly  increased. 

The  color  of  the  urine  is  much  deeper  in  remittent  than  in  inter- 
mittent fever,  and  varies  from  deep  orange  to  deep  red  and  rediM 
brown,  and  in  some  cases  almost  black.  The  intensity  of  the  eoifx 
is  greatest  during  the  active  stages,  and  diminishes  during  oodti- 
lescence. 

TJie  acidity  of  the  urine  is  greater  in  remittent  than  in  intermittaii 
fever.  The  urine  excreted  during  the  active  stages  is  far  more 
acid  than  that  of  convalescence  or  of  health,  and  retains  its  aciditf 
and  resists  decomposition  much  longer.  When  the  fever  intenniis 
and  the  cause  of  the  disease  is  removed,  and  the  patient  is  coots- 
lescent,  the  urine  then  excreted  rapidly  undergoes  decompositioii, 
and  in  a  few  hours  the  reaction  changes  from  acid  to  alkaline,  tod 
the  phosphates,  which,  as  in  intermittent  fever,  are  most  abundant 
in  the  urine  of  convalescence,  are  thrown  down  in  the  form  of 
beautiful  silvery,  shining  crystals,  which  resemble,  when  held  in 
the  sunlight,  particles  of  shining  silver. 

The  increased  temperature  and  correspondingly  increased  chemi- 
cal changes  of  the  active  stages  of  remittent  fever  were  attended  by 
an  mcBKASB  of  thb  ubba,  not  only  above  the  normal  standard, 
during  rest  and  a  deprivation  of  food,  but  also  above  the  standard 
of  active  health,  and  far  above  the  standard  of  intermittent  ferer. 
When  the  temperature  falls  below  the  normal  standard  in  the 
earliest  stages  of  convalescence  of  remittent  fever,  the  urea,  as  in 
the  similar  changes  in  intermittent  fever,  decreases  in  amount 

In  the  majority  of  the  cases,  the  UBic  acid  vkis  diminished  both 
with  and  without  the  action  of  the  sulphate  of  quinia,  during  tk 
active  stages  of  remittent  fever,  when  the  pulse  was  full  and  rapi^ 
and  the  respiration  full  and  accelerated,  and  the  temperature  ele> 
vated. 

In  almost  every  case  of  remittent  fever,  as  the  fever  declined,  the 
uric  acid  increased  above  the  standard  of  health  both  with  and 
without  the  action  of  the  sulphate  of  quinia. 
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The  formation  op  deposits  of  the  ubates  of  soda  and 
AHHONIA  AND  OF  THE  TRIPLE  PHOSPHATES  {critical  discharges)  in  the 
orine  of  remittent  fever  is  similar  in  all  respects,  takes  place  at 
analogons  periods  of  the  disease,  and  is  due  to  the  same  causes  as 
that  of  intermittent  fever. 

The  coloring  and  extbactiye  matters  were  diminished  during 
the  active  stages  and  increased  during  the  subsidence  of  the  fever. 
In  several  hundred  examinations  of  the  urine  of  the  different  forms 
of  malarial  fever,  albumen  was  found  in  only  one  case,  which  was 
complicated  with  typhoid  fever.  This  fact  is  important  in  its 
bearing  upon  typhoid  and  yellow  fever. 

These  propositions  will  now  be  supported  and  illustrated  by  the 
following  cases : — 
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Observation, — {x.)  Irish  seaman ;  age  21 ;  height  5  feet  4  indief  : 
weight  125  pounds ;  brown  hair,  brown  eyes,  sallow  complexioiL 
Has  been  in  Savannah  three  weeks,  and  has  been  sick  three  dajs. 
This  is  his  first  trip  to  Savannah  during  the  summer  season. 

Oct.  12, 12  M.  Complains  of  great  weakness  and  pain  in  his  back 
and  bones;  sajs  that  he  had  no  chill  and  no  fever  during  the  three 
days  of  indisposition  previous  to  his  entrance  into  the  ho^iaL 
Pulse  80,  full. 

B. — Sulph.  of  quinia  gr.  v  every  three  hours  up  to  gr.  xv. 

18th,  12  M.  Did  not  rest  well  last  night.  Complains  of  pain  in 
his  head  and  bones.  Had  a  chill  two  hours  ago.  Tongue  dean, 
red,  dry,  and  rough ;  papillae  enlarged.  Some  tenderness  of  epi- 
gastrium. Skin  hot  and  dry.  Pulse,  118 ;  respirations  24  to  2^ 
irregular,  thoracic. 

B. — Calomel  gr.  z.    Follow  with  castor  oil  in  four  hours. 

B. — ^After  fever  remits  give  sulphate  of  quinia  gr.  v  eveTj  three 
hours  up  to  gr.  xz. 

14th,  12  M.  Medicine  acted  twice.  Tongue  clean  and  very  red. 
Patient  is  not  so  restless;  complains  of  great  weakness ;  has  taken 
gr.  XX  of  sulphate  of  quinia.    Temperature  of  skin  normal. 

B. — Brandy  f^viij ;  sulph.  of  quinia  gr.  xv;  infusion  of  Yirginia 
snakeroot  fsviij. — Mix.    Tablespoonful  every  four  hours. 

15th,  12  M.  Had  an  increase  of  fever  yesterday  afternoon,  whidi 
was  accompanied  with  severe  pain  in  his  head  and  bones. 

Now  he  is  restless  and  nervous ;  countenance  nneasyi  anxioua 
All  his  motions  are  indicative  of  restless,  uneasy,  anxious  feeling; 
complains  of  great  thirst ;  tongue  as  red  as  scarlet,  at  9  o'clock 
this  morning  it  was  dry  and  glazed,  at  the  present  time  (three 
hours  afterwards)  it  is  a  little  moister  and  softer ;  lips  dry,  red, 
and  rough.  Epigastrium  tender  upon  pressure ;  trunk  and  head 
very  hot ;  extremities  only  moderately  warm.  Complains  of  pain 
in  the  small  of  the  back,  and  in  the  knees  and  bones  of  his 
legs.  Pulse  106,  feeble ;  respirations  80  to  S4,  irregular,  labored, 
thoracic,  panting.  Temperature  of  atmosphere,  74^  F. ;  temp,  of 
hand,  101^ ;  temp,  on  axilla,  105^.  The  temperature  under  the 
tongue  could  not  be  taken  on  account  of  his  restlessness.  There  is 
a  great  want  of  co-ordination  between  the  circulation,  respiration, 
and  temperature  of  the  extremities.  The  capillary  circolatioii  and 
chemical  changes  are  impeded.    Reaction  of  saliva,  acid. 

B. — ^Four  cut  cups  to  epigastrium.    Four  cut  cups  over  the 
lumbar  regions  and  spine. 
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B. — Sinapisms  to  the  extremities. 

Urine  high-colored,  of  a  deep  brownish-red  color.    Sp.  gr.,  1028 ; 
reaotion  decidedly  acid. 


Amonnt  of  nrine  passed  during  the  last  30  hours 
((  <c  u  u  24     ** 

"  "  hourly  "  " 


16,430  grs. 
12,344  « 
615 


u 


10,430  grains  of 

nrine,  passed 

dnring  30  lionrs, 

contained 

12,344  grains  of 

nrine,  passed 

dnring  24  honrs, 

eontained 

1000  parts  of  nrine 
contained 

Urea 

Uric  aoid        .... 
Fixed  saline  constituents 

Grains. 

,    727.500 

9.300 

•75.000 

Grains. 

582.000 

7.440 

60.000 

47.178 
0.603 
4.863 

7}  o'clock  P.  M.  Lies  in  a  stnpor,  muttering  to  himself,  and  is 
with  great  difficulty  aroused.  When  aroused,  answers  incoherently 
and  says  that  he  feels  very  well.  Temperature  of  extremities  below 
the  normal  standard,  cool ;  temperature  of  head  and  trunk  normal ; 
tongue  of  a  bright  red  color ;  great  tenderness  of  epigastrium ;  pres- 
sure here  arouses  him  more  quickly  than  violent  shaking.  Pulse 
100,  feeble;  respirations,  82. 

B. — Two  cut  cups  to  each  temple.  B. — Blister  over  the  epigas- 
trium, 6  inches  by  4  inches,  and  another  to  the  back  of  the  neck, 
4  inches  by  5.  B. — Apply  sinapisms  to  extremities.  .  B. — Brandy 
and  infusion  of  Virginia  snakeroot,  and  spirit  of  mindererus,  fSss; 
of  each  alternately  every  half  hour,  until  reaction  is  established. 
B. — Sulph.  of  quinia,  gr.  v,  every  three  hours  up  to  gr.  xlv. 


Amount  of  urine  passed  during  the  last  7}  hours 

«  "  hourly  "  " 

Calculated  amount  of  urine  for  24  hours 


4,072  grs. 

543   « 
13,030   « 


Sp.  gr.  of  urine  1018 ;  high  colored  and  strongly  acid.  After  stand- 
ing 70  hours  there  was  no  deposit,  and  the  reaction  was  still  de- 
cidedly acid. 


4072  grains  of 

nrine,  passed 

dnring  7\  honrs, 

eontained 

13,090  grains  of 

nrine,  calculated 

for  S4  honrs, 

eontained 

1000  parts  of  nrine 
contained 

Urea 

Urioaoid       .... 

Grains. 
151.320 

1.888 

Grains. 

483.224 

6.036 

37.161 
0.461 

Oct  16th,  9  o'clock  A.  M.  Much  better;  intellect  clear.  The 
cups,  blisters,  and  stimulants,  and  sulphate  of  quinia,  have  restored 
the  capillary  circulation  to  its  normal  state. 
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12^  o'clock  P.  M.  ContiDtiea  to  improve ;  urine  higli-oolored,of 
a  deep  orange-red ;  reaction  strongly  acid ;  after  standing  fifkea 
hours,  a  slight  deposit  of  mucus-corpuscles ;  and  after  one  handred 
hours,  a  small  light  yellow  deposit  of  mucus-corpuBcles,  urate  of 
ammonia  and  vegetable  cells.  The  presence  of  the  mQCus-corpns- 
cles  in  the  urine  is  due  to  the  absorption  and  action  of  the  candit- 
radin  upon  the  mucous  membrane  of  the  genito-urinary  appantnL 
In  several  cases  of  severe  remittent  fever,  I  have  discovered,  afis 
the  action  of  blisters,  numerous  spermatozoa  in  the  urine.  &p.gL 
of  urine,  1021. 


11,SS1  grains  of 

urine,  puaed 

daring  Uie  last 

16  hours, 

eoaUlnod 

16,746  grains  of 

urine,  calculated 

for  84  houn^ 

contained 

16,303  grains  of 
urine,  excreted      1000  pszts  ef 
during  24  hours,  urine  Msuiaid 
contained 

Urea    .... 

IJrio  aoid 

Fixed  saline  oonstituenta 

Grains. 

357.445 

5.500 

53.900 

Grains. 
535.667 
8.250 
80.850 

Grains. 
508.760 
7.380 
64.680 

31.830 
0.489     , 
4.799 

1 

Amount  of  urine  passed  during  the  last  16  hours, 

«  "  hourly  *«  «     .        . 

Calculated  amount  of  urine  for  24  hours,      • 
Actual  amount  of  urine  excreted  during  the  last  24  hours, 
u  u  u         hourly  "  ** 


11,231  gi8. 

702  * 
16,746  «* 
15,303  « 

637  « 


8  o'clock  P.  M.  Skin  dry  but  soft.  Has  taken  xl v  gra.  of  sat 
phate  of  quinia.  This  has  not  yet  exerted  its  characteristic  dkf^ 
upon  the  skin.  Tongue  red  but  moist  and  soft ;  blisters  have  draws 
well.  Serum  from  blistered  surfaces  of  a  golden  color;  patieos 
complains  of  difficulty  in  passing  his  urine.  This  is  doe  to  tbe 
absorption  and  action  upon  the  mucous  membrane  of  the  bladte 
and  urethra,  of  the  cantharidin  absorbed  from  the  blistered  sor- 
faces.  Pulse,  84;  respiration,  16.  Temperature  of  atmospbeie) 
69.5*'  F. ;  temp,  of  hand,  99^  ;  temp,  under  tongue,  99.5°.  B.-Sal- 
phate  of  quinia,  gr.  v,  every  three  hours,  up  to  gr.  xv.  B.— Con- 
tinue spirit  of  mindererus,  and  brandy,  and  snakeroot  tea,  fSssof 
each  alternately  every  two  hours.  Diet,  mutton  soup  and  arrow- 
root. 

17th,  12  M.    Continues  to  improve ;  tongue  red,  but  dean  m 
soft.    Pulse  70 ;  respiration  16.    Temperature  of  atmosphere,  6T 
F.;  temp,  of  hand,  97.38°;  temp,  under  tongue,  98.5°.    Color  ot 
urine  deep  red,  reaction  decidedly  acid.    Sp.  gr.  1022.    Eeacuoft 
of  saliva  strongly  acid. 


ICALABIAL  FXYSB. 


631 


Amount  of  urine  passed  during  the  last  24  honrs 
"  "  hourly  "  " 


.    8176  grs. 
.      382    « 


TJrio  aoid 

Pized  saline  oonstitnents 


8176  grains  of  nrlne, 

excreted  daring  21 

hours,  contained 


Grains. 

185.240 

4.400 

40.000 


1000  parts  of  urine 
contained 


22.578 
0.538 
4.892 


The  reduction  of  the  temperature,  and  of  the  action  of  the  respi- 
ratory and  circulatory  system,  has  been  attended  by  a  correspond- 
ing diminution  of  the  constituents  of  the  urine. 

18th.  Continues  to  improve;  ''feels  quite  well,  with  tb^  excep-' 
tion  of  great  weakness."    His  appetite  has  returned ;  tongue  clean, 
moist,  and  soft,  and  not  so  red.    Pulse  72 ;  respiration  18. 

B. — Continue  brandy  and  infusion  of  Virginia  snakeroot. 

Color  of  urine  orange,  much  lighter ;  reaction  in  twenty  hours, 
decidedly  alkaline.  Sp.  gr.  1020.  Heavy  light  yellow  deposit,  after 
standing  twenty  hours,  of  urate  of  soda  and  triple  phosphate. 


Amount  of  mine  passed  dnring  the  last  24  hours  • 
«  w  honrlj         "         " 


20,400  grs. 
850    « 


Diet,  soft-boiled  eggs,  milk  punch,  arrowroot,  and  mutton  soup. 
,  18th,  12  M.  Skin,  pulse,  and  respiration  normal.    Urine  orange 
oolored.    Sp.  gr.  1020.    Beaction  alkaline  in  twelve  hours ;  heavy 
light  yellow  deposit  in  twelve  hours. 


Amount  of  nrine  excreted  daring  the  last  24  hours 
«  «  hourlj         «         « 


20th. 


Amount  of  urine  passed  during  the  last  24  hours 
«  •  «  hourly         "         " 


15,300  grs. 
637    " 


17^74  grs. 
724    " 


17,874  grains  of  urine, 
passed  during  84 
hours,  contained 

1000  parts  of  uzine 
contained 

Urioaoid 

Fixed  saline  oonstitnents 

Grains. 
11.730 
93.500 

0.675 
5.381 

Sp.  gr.  of  urine  1022.  Beaction  alkaline  in  twelve  hours ;  orange 
color.  After  standing  twenty-four  hours,  a  light  yellow  deposit  of 
triple  phosphate  and  urate  of  soda  were  thrown  down. 

2lBt,  9  A.  M.  The  patient  is  dressed,  and  has  been  walking  about 
the  hospital  grounds.    His  pale,  sallow  complexion  and  feeble  gait 
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show  the  effects  of  the  malarial  fever.  Urine  of  a  light  on^ 
color,  only  a  shade  darker  than  normal.  Sp.  gr.  1024.  Beactin, 
just  after  its  deposition,  acid;  in  ten  hours  afterwards,  alkiEK 
This  change  gave  evidence  of  the  formation  of  ammonia^  and  ns 
attended  by  the  formation  of  crystals,  presenting,  when  the  uri^ 
was  held  in  the  sun,  a  sparkling  appearance,  like  particles  of  sflfo. 
Under  the  microscope  these  crystals  were  found  to  be  well  fbnasi, 
prysmatic  crystals  of  triple  phosphate.  The  microsoope  alao  re- 
vealed a  few  crystals  and  globular  masses  of  the  urates  of  soda  isii 
ammonia. 


* 

92S4  graiiiB  of 

arlne,  excreted 

daring  12  hoart, 

oontained 

18,468  gndas  of 

uine,  ealeiilated 

for  34  hours, 

wntftlned 

1000  puts  oTnlK 

c^tstMd      1 

Urea 

Uiio  aoid       .... 
Fizad  saline  oomrtitnents 

OraliM. 

229.699 

7.740 

91.800 

Qralnt. 
458.198 

15.480 
183.600 

1 

2B.128 
0.935 
9.941      i 

AmoTUit  of  urine  passed  daring  12  honn  9,234  gn. 

"            «            hourly         "             .        .        .        7«9     « 
Calculated  amount  for  24  hoars 18,468    *" 

The  following  table  will  present  the  relations  of  the  pulse^  reap- 
ration,  and  urine: — 
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P 

!i  iiUH  iifliiiii!ii 

-s 

iij4}  If  iiiiii 

mn—  V'V  JO 

|:::|:             .:          ::| 

KKUPpno^Jo 

i:::i«:             ^          :^|               . 

6S4  OBSSBYATIOKS   OK 

Observation. — (y.)  Irish  seaman,  aged  88 ;  weight  160  lbs.;  Ikd^ 
5  feet  6  inches ;  stont,  mnscular  man ;  first  trip  to  Savannah.  He 
been  in  Savannah  ten  days,  daring  which  time  he  has  worked « 
a  ship  lying  along  the  shore  of  the  river,  and  has  slept  on  Bij 
Street  at  night. 

Oct  14,  2  P.  M.  Was  taken  sick  fonr  days  ago,  with  p^  in  h 
head  and  in  all  his  bones,  accompanied  with  fever,  which  he  eo^ 
tinned  unabated  up  to  the  present  time.  Has  had  no  chiU.  Tok 
a  dose  of  calomel  three  days  ago,  which  acted  freely.  Now  bis  ba 
is  much  flushed;  skin  hot  and  dry;  head  very  hot;  compfaai 
greatly  of  pain  in  his  head ;  eyes  look  heavy  and  stnpid ;  toops 
bright  red  and  dry;  voice  hoarse  and  guttural;  says  that  be  b 
been  vomiting,  and  can  retain  nothing  upon  his  stomach.  B.— Ge 
cups  to  each  temple,  and  two  to  back  of  neck,  and  four  ovegr  6t 
region  of  the  stomach. 

If  the  cut  cups  do  not  relieve  the  vomiting,  administer  a  tilik- 
spoonful  of  equal  parts  of  milk,  lime* water,  and  the  aqueous  sshr 
tion  of  the  acetate  of  morphia. 

15th,  11  A.  M.  Says  that  he  feels  better ;  the  cut  cups  oy^  ^ 
temples  and  back  of  neck  relieved  the  pain  in  his  head,  and  tbe 
cut  cups  over  the  region  of  the  stomach  checked  the  vomitiif 
Face  is  not  so  much  flushed;  tongue  still  very  red,  dry,  and  raogii; 
no  tenderness  upon  pressure  of  epigastrium,  although  thesUfeof 
his  tongue  would  lead  us  to  look  for  it;  skin  soft  and  notsobd 
This  morning  at  8  A.  M.  the  fever  remitted  with  perspiratui. 
Pulse,  76 ;  respiration,  20.  Has  taken  xxyj  grains  of  sulphate  d 
quinia.     B. — Neutral  mixture ;  drink  ad  libitum. 

8  o^clock  P.  M.  Has  been  vomiting  this  evening.  This  was  sr- 
rested  by  milk  and  lime-water,  and  acetate  of  morphia.  T^p  ^ 
tongue  for  three-fourths  of  an  inch  dean,  dry,  glazed,  and  d  * 
briUiant  red  color — the  remainder  of  the  tongue  is  coated  wiA 
brownish-yellow  fur,  which  is  dry  and  harsh  to  the  feeling;  to 
flushed  and  hot ;  skin,  upon  all  parts  of  the  body,  hot,  pungent,  asi 
dry;  no  tenderness  upon  pressure  of  epigastrium.  The  calomel  be 
acted  several  times,  and  is  still  acting.  Pulse,  94 ;  respiration,  ^ 
B. — Soda  powders.    Urine  high  colored,  like  new  Madeira  wiue, 

16tb,  1  o'clock  P.  M.  Did  not  rest  during  the  night ;  was  toflBiog 
about,  and  getting  up  out  of  the  bed  every  few  momenta,  and  vis 
and  is  now  tormented  by  unquenchable  thirst;  appears  to  be  com- 
pletely exhausted.  Tip  of  tongue  clean,  dry,  scarlet-colored,  gk«4 
shining— posterior  portion  (base)  of  tongue  coated  with  brown  td 
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.  "black  far,  dry,  barsh,  and  as  rough  as  sand^paper.    The  tinder  sur- 
face of  the  tongue  is  dry,  glazed,  and  shining.    There  is  no  more 
,  moisture  in  his  tongue,  and  in  the  walls  of  the  mouth,  than  if  they 
/were  made  of  glass.    Skin  hot,  dry,  and  harsh  to  the  feeling. 

The  temperature  under  the  tongue  cannot  be  taken,  on  account 

.  of  the  dry  condition  of  the  lips  and  tongue.    Bowels  are  loose — 

.  stools  watery  and  yellow ;  no  pain  upon  pressure  of  epigastrium. 

C!omplains  of  no  pain  anywhere.    There  is  a  great  tendency  to 

stupor. 

Although  his  tongue  is  glowing  red,  and  his  face  is  flushed,  and 
there  is  an  inclination  to  stupor,  still  I  will  administer  sulphate  of 
quinia  and  stimulants,  because  he  is  exhausted,  and  the  appearance 
of  the  mucous  membrane  of  his  mouth  and  tongue  is  indicative,  not 
of  inflammation,  but  of  derangement  of  the  capillary  circulation,  and 
of  alterations  in  the  nervous  system  and  blood. 

B. — Brandy  fSviij;  infusion  of  Virginia  snakeroot  f3viij;  sul- 
phate of  quinia  gr.  xv. — Mix.  fSj  every  hour.  B. — Spirit  of 
znindererus  fjj  every  hour.  B, — Mustards  to  extremities.  B. — 
Sulphate  of  quinia  gr.  v;  camphor  gr.  ij. — Mix.  Every  three  hours. 
B;. — Soda  powders. 

Amoant  of  urine  passed  daring  the  last  17  houn  .        .   10,210  gra. 
«  «  honriy        "         «  .        .        600    «* 

Calonlated  amonnt  of  urine  for  24  honn        .        .        .  14^406    " 

Sp.  gr.  1020.  Beaction  decidedly  acid ;  urine  high  colored,  like 
new  Madeira  wine.  No  deposit  after  thirty  hours;  after  sixty 
hours,  a  slight  deposit  of  mucous  corpuscles  and  triple  phosphate. 
Crystals  of  nitrate  of  urea,  silvery  and  well  formed.  Hydrochloric 
acid  showed  the  presence  of  coloring  matters  in  large  amount. 


10,210  grains  of 

nrlne,  excreted 

daring  17  honrt, 

eontalned 

14,406  grains  of 

nrlne,  oalenlated 

for  M  honrs, 

eontalned 

1000  parts  of  nrine 
contained 

Urea 

Urio  acid       .... 
Fixed  saline  constitaentfl 

Oralni. 

320.980 

0.200 

30.000 

Oralns. 

462.681 

0.382 

40.330 

32.306 
0.019 
2.938 

17th,  11  o'clock  A.M.  Much  better.  Tip  of  tongue  clean — supe- 
rior portion  coated  with  fur ;  tongue  moister,  softer,  and  not  so  red 
AS  on  yesterday;  face  much  less  flushed;  the  burning  thirst  has 
slmost  entirely  disappeared ;  has  no  pain  anywhere,  and  says  that 
he  has  an  appetite ;  no  tenderness  of  epigastrium.  Has  taken  grs. 
3CXX  of  the  sulphate  of  quinia  since  1  o'clock  P.  M.,  October  16th. 
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False,  68 ;  respiration,  18.  False  maoh  faller ;  respiration  man 
regular  and  soft.  Temperature  of  atmosphere  68^  F.;  tempeistiiR 
of  hand  98^;  temp,  under  tongue  98^.6. 

Here  we  see|  that  under  the  action  of  the  sulphate  of  qainia  and 
stimulants,  his  respiration  has  become  regular;  his  pulse  dover 
and  fuller ;  his  burning  thirst  diminished ;  his  glowing  tongue  tad 
flushed  face  paler;  his  parched  mouth  moister;  his  intellect brigfafier 
his  exhausted  forces  more  active;  and  all  the  secretions  and  fbne- 
tions  more  regular.  Urine  high  colored.  Decided  acid  reactiiB. 
Sp.  gr.  1022.  No  deposit  after  standing  thirty  hours.  After  eigfatr 
hours  a  small  light-yellow  deposit  of  triple  phosphate  and  urate  cf 
soda. 

Amount  of  uine  ezontod  dniixig  tbe  last  24  boon        .   12^264  gn. 
"  «  hourly        "         "         .        .         611     « 


12,854  gnlna  of  nii&tt, 
pftMM  daring  84 
houn,  contained 

lOOO  parts  •Tute 
eoatmiaad 

Urea 

Urioaoid 

Fixed  saline  oonstitaenU 

Graina. 
315.250 
5.200 
34.800 

30.846 
0.440 
2.846 

B. — ^Continue  camphor  and  salphate  of  quinia,  and  brandy  and 
snakeroot  tea.  Diet,  milk-punch,  wine*whey,  arrowroot,  and  ZDI2^ 
ton  soup. 

18th,  12  o'clock  M.  Bested  well  during  the  night ;  had  no  fever, 
and  his  skin  was  in  a  good  perspiration.  The  great  thirst  htf 
entirely  disappeared.  Tongue  still  redder  than  normal,  but  moot 
and  soft,  and  the  yellow  fur  coating  the  posterior  portion  is  break- 
ing up  and  cleaning  off;  skin  moist,  and  normal  in  temperature 
and  feeling.  False  and  respiration  normal.  Dressed  himself  and 
has  been  walking  in  the  ward.  Urine  of  a  deep  orange  color, 
several  shades  lighter  than  that  voided  yesterday.  Sp.  gr.  1019. 
Reaction  slightly  acid. 

Amount  of  niine  passed  daring  the  last  24  hours  •        .   12,737  gn. 
"  "  hourly         «         ««  .        .        614    « 

B. — Continue  brandy  and  snakeroot  tea,  tablespoonftil  eveij 
three  hours.  Diet,  soft-boiled  eggs,  milk  punch,  mutton  soopr 
arrowroot,  and  rice. 

19th.  Dressed,  and  walked  about  the  ward. 

20th.  Walked  about  one  mile  into  town ;  says  that  he  feels  wdl; 
urine  orange  color.    Sp.  gr.  1020.    After  standing  twelve  houn^  a 
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^MATf  light-jellow  depoBit  of  triple  phosphate  and  urate  of  soda. 
LOOO  parts  <^  urine  contained  uric  acid  0.607.  Fixed  saline  consti- 
m&ais  8^29. 

21st  Sajs  that  he  took  a  slight  cold  yesterday,  during  the  walk 
into  the  city ;  urine  orange  color.    Sp.  gr.  1019. 


Amoimt  of  nrine  passed  during  the  last  17  hoars 

«*  "      hoforljr      «  « 

Calculated  amount  of  Qxine  ler  24  hoan 


13,247  grs. 

770  « 
19,495   " 


13,247  grains  of 

urine,  ez«r«ted 

dnring  17  hours, 

oonUinod 

19,M6  grains  of 

orino,  oaleulated 

for  24  hours, 

contained 

1000  parts  of  urine 
oontalned 

Urea 

Uric  aoid       .... 
Fixed  saline  constituents 

Onins. 

181.668 

«.110 

96.900 

Grains. 

290.508 

9.770 

154.040 

12.992 
0.461 
7.199 

This  patient  had  no  return  of  fever,  and  was  discharged  a  few 
days  subsequently.  This  case  sustains  not  only  the  conclusions, 
but  also  the  treatment  of  the  two  preceding  cases  of  remittent  fever. 


Six  Cases  from  the  same  SsfAiL  Vessel^  illustrating  the  Injurious 

EpFEOTS  of  the  Use  of  CALOBfEL,  AND  THE  NBGLBOT  OF  STIMULANTS 

AND  Sulphate  of  Quinia  in  Remittent  Fever  ;  the  Relations  of 
THE  Pulse  and  Respiration  and  Temperature  in  Malarial  Fever  ; 
THE  Effects  of  Stimulants  and  Sulphate  of  Quinia  upon  the 
SEVERE  Cerebral  Symptoms;  the  Depressing  Influences  of  the 
Malarial  Poison;  and  the  Diversity  of  the  Manifestation  of 
its  Effects  in  Men  living  in  the  same  Small  Ysssels,  and  ex- 
posed, IN  AN  EQUAL  MANNER,  TO  THE  MALARIAL  INFLUENCE. 

Observation. — {x  1.)  American  seaman  from  TJ.  S.  cutter ;  age,  24 ; 
height,  6  feet  10  inches ;  weight,  150  pounds ;  brown  hair,  brown 
eyes.  This  is  his  first  summer  in  Savannah.  Has  been  employed 
as  a  sailor  on  the  United  States  revenue  cutter,  which  has  been 
cruising  during  the  summer,  up  and  down  the  Savannah  River. 

Ten  days  ago,  the  cutter  was  struck  by  lightning  and  was  placed 
in  the  dry  dock,  at  the  ship  yard,  on  the  river,  east  of  the  city. 
This  ship  yard  is  located  on  the  Savannah  River,  about  five  hun- 
dred yards  from  the  eastern  boundary  of  the  city  in  a  malarious 
district  which  was  formerly  under  the  rice  (wet)  culture ;  now  the 
surrounding  lowlands  are  protected  from  overflows  by  dams,  and 
are  under  dry  culture.  The  banks  of  the  river,  at  this  locality,  are 
VOL.  xn. — 36 
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coated  with  mad  composed  in  large  measure  of  animal  and  -tegb 
table  matters ;  the.  banks  and  bottom  of  the  canal,  in  wliich  tk 
ships  are  floated  at  high  water,  also  contain  large  quantities  o 
similar  mud.  The  crew  of  the  cutter  slept  on  board  one  nigfat  afte 
she  was  placed  in  dry  dock.  The  crew  consisted  of  ten  health) 
seamen,  and  out  of  this  number  six  were  taken  sick  in  the  oooise 
of  ten  days.  Whilst  the  cutter  continued  in  the  stream  the  dki 
were  healthy,  but  as  soon  as  they  were  exposed  to  the  exhalatic»s 
of  the  mud,  and  low  grounds,  they  were  taken  sick. 

September  24, 1857.  Has  just  entered  the  hospital,  and  says  tbc 
he  had  a  slight  chill  yesterday,  followed  by  fever.  Tongue  ooatej 
with  brownish-yellow  dry  fur.  Pulse,  rapid ;  intellect,  duIL  Ssjs 
that  his  bowels  have  not  been  moyed  for  several  days. 

B. — Calomel  gr.  xy;  castor  oil  in  four  hours. 

25th.  Medicine  acted  freely.  Has  fever.  Tongue  still  oottri 
with  fur,  but  a  little  more  moist.  The  fur  shows  a  disposition  to 
come  ofif  in  patches.    Pulse,  accelerated ;  intellect  continues  doIL 

B. — Sulph.  of  quinia  gr.  v,  every  three  hours,  up  to  gr.  xr. 
Soda  powders. 

26th.  Has  been  passing  his  feces  in  bed,  and  lies  in  a  comitas 
condition. 

B. — Cut-cups  to  back  of  head.  B. — Sinapisms  to  extremititf: 
blisters  to  back  of  neck  and  epigastric  region.  B. — Infusioa  d 
snakeroot,  and  sulphate  of  quinia.  B. — Calomel  gr.  xxiv;  ofifm 
gr.  ij. — Mix.  Divide  into  twelve  pills,  and  administer  one  Cfaj 
two  hours. 

27th.  Continues  comatose.  Pulse  106,  small  and  feeble.  Tie 
blisters  drew  finely.  The  blisters  and  sinapisms  failed  to  aroustAi 
patient^  and  Tie  died  this  afternoon  at  1  o^clock  P.  Jf. 

AI7T0PS7  TWENTT  HOUBS  AITSR  DBATH. 

Exterior. — Full;   limbs  round;   subject  apparently  not  at  m 
emaciated ;  skin  of  the  superior  (uppermost)  portions  of  the  bodj] 
presented  the  usual  appearance,  whilst  the  skin  of  the  inferior  {d^| 
pendent)  parts  presented  a  mottled,  purplish  appearance, 
was  due  to  the  settling  of  the  blood  under  the  action  of  gravi^. 

Bead. — Dura  mater  presented  the  usual  appearance. 

Arachnoid  membrane  not  opalescent,  but  presented  the  m 
transparency.    Bloody  serum  was  e£fused  between  the 
membrane  and  pia  mater. 

Bloodvessels  of  pia  mater  congested  with  blood. 
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Yentricles  of  brain,  almost  completely  filled  with  reddish  seram. 
Bloodvessels  of  the  superior  portions  of  the  brain,  more  congested 
with  blood  than  those  of  the  inferior  portions. 

Substance  of  the  brain  presented  the  usual  appearance  and  con- 
sistency, considering  the  length  of  time  since  death. 

Chest. — neart  and  lungs  normal. 

Abdomen — Liver, — Color  of  the  exterior  appeared  to  be  normal 
(perhaps  a  shade  darker  than  usual),  with  the  exception  of  two 
slate-colored  spots.  The  largest  of  these  slate-colored  spots  was 
four  inches  in  diameter,  and  situated  upon  the  anterior  surface  of 
the  right  lobe,  whilst  the  smallest  was  situated  upon  the  posterior 
surface  of  the  left  lobe.  When  an  incision  was  made  into  the  sur- 
face of  the  liver,  through  these  spots,  the  structures  presented  & 
bronze  color  for  the  depth  of  a  quarter  of  an  inch.  In  all  other 
parts  of  the  liver,  the  cut  surface  presented  a  color  only  a  shade 
deeper  than  normal. 

Spleen^  enlarged,  softened,  and  of  a  dark  slate  color. 

When  the  mud  of  the  spleen  was  exposed  to  the  atmosphere,  a 
part  retained  the  dark-purplish  and  reddish-brown  color,  whilst 
another  smaller  portion  changed  to  an  arterial  hue.  The  difier- 
ence  between  these  two  portions  of  the  splenic  mud  were  clearly 
seen  when  a  section  of  the  organ  was  exposed  for  several  hours  to 
tbe  action  of  the  atmosphere.  The  other  portion  of  the  mud  of  the 
spleen  did  not  change  its  color.  It  is  probable  that  this  pheno- 
menon was  due  to  the  fact,  that  the  blood  had  been  but  recently 
effused  into  the  spleen.  The  portions  first  effused  had  lost  the 
power  of  changing  to  the  arteriid  hue,  whilst  those  last  effused  had 
not  lost  this  power. 

Kidneys,  normal. 

Alimentary  Canal. — The  mucous  membrane  of  the  alimentary 
canal,  from  the  oesophagus  to  the  anus,  presented  the  normal  color, 
and  showed  no  signs  whatever  of  congestion  or  inflammation. 

00N0LUSI0N& 

(1.)  This  case  illustrates  the  rapid  and  powerful  action  of  the 
malarial  poison, 

(2.)  The  brain  and  its  membranes  appeared  to  be  normal,  with 
the  exception  of  the  serous  effusion  which  was  entirely  inade- 
quate to  account  for  the  cerebral  disturbance  during  life;  the 
liver,  with  the  exception  of  the  small  spots,  appeared  to  be  normal 
in  structure ;  the  affection  of  the  spleen  was  recent ;  and  the  ali- 
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mentary  canal,  from  the  moath  to  the  anus,  bore  no  mariarf » 
flammationi  and  yet  this  strong,  hearty  yoang  man  fell  a  victinti 
the  malarial  poison. 

The  malarial  poison  appeared  to  aot  in  this  case,  direcdy  npi 
the  neryoos  centres  of  the  oerebro-spinal  and  sympathetic  nenoi 
systems. 

(8.)  The  treatment  of  this  case  was  radically  defectiye— it  n 
wanting  in  energy.  The  ^eota  of  the  cU^eaae  were  thoee  ofeakaoA 
iminUof  inflamrnaiimimdexc^^  The  ckemdoal  changmf  it 
elements  were  interfered  wiA^  and  (he  relaHom  qf  the  faroOfai 
neceeaary  ooneegiieneey  diHurbed.  Themani/eetindioationw(3aiotia» 
laie  the  esAaueted  nervous  eyetem,  and  excUe  those  <Jiefnioal  ehaaigak 
which  the  forces  aire  generated^  which  work  the  animal  machinary. 

The  blisters  and  sinapisms,  and  cat-cups,  and  small  doses  of 
snlphate  of  quinia,  were  right,  as  &r  as  they  went.  The  last  don 
of  calomel  were  decidedly  wrong,  and  worse  than  useless;  ^ 
simply  worked  in  conjaacti(m  with  the  malarial  pcMson.  Loje 
doses  of  brandy,  carbonate  of  ammonia  and  snlphate  of  quiitfi 
should  hare  been  administered  promptly  and  energetically,  in  ^ 
junction  with  the  blisters  and  sinapisms.  The  following  f»^ 
which  resembled  this  one  in  all  respects,  will  illustrate,  in  a  foreU 
manner,  these  conclusions : — 

Observation. — (x  2.)  Seamen  from  the  United  States  reyeoBdC^ 
ter,  and  a  shipmate  of  the  preyious  case ;  and  the  remarks  wUi 
were  made  with  reference  to  the  history  of  that  case,  apply  aI^* 
the  present  one.  Age  26 ;  light  hair,  blue  eyes,  florid  oompleiios; 
height,  5  feet  11  inches ;  weight,  160  lbs.  This  is  his  first  sis- 
mer  in  these  regions. 

September  25,  1857.  Has  been  sick  two  days;  says  that  he  wtf 
s«lfering  with  a  thick  eruption  of  prickly-heat.  This  disappetred 
suddenly  and  thei^  the  feyer  appeared.    Has  feyer  now. 

K. — Calomel  gr.  xy ;  castor  oil  in  four  hours. 

26th.  Medicine  acted  freely;  heat  of  skin  much  ]ess;  toog^ 
heayily  coated  with  yellow  fur,  tip  and  edges  yery  red ;  intelleei 
dull ;  appears  to  articulate  with  difficulty. 

R.— Sulph.  of  quinia,  gr.  y  eyery  three  hours,  up  to  gr.  xy.  fr 
fusion  of  Virginia  snakeroot 

27th.  Intellect  still  dull ;  tongue  presented  the  same  coated  V' 
pearance.    Pulse  8S. 

B. — Calomel  gr,  x ;  sulpk  of  quinia  gr.  y.  Mix  and  admiotf^ 
immediately. 
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28th,  10  o'clock  A.  M.  Was  delirious  daring  the  night,  and  it 
viras  necessary  to  use  much  force  to  keep  him  in  bed.  Appears  to  be 
3iaoh  worse  this  morning,  and  continues  delirious ;  tongue,  heavily 
isoated  and  very  red  at  tip  and  edges.  Pulse,  86.  No  pain  upon 
pressure  of  epigastrium. 

B. — Blister  to  epigastrium  and  back  of  neck.  K. — Calomel  gr. 
xxiy ;  opium  gr.  \j. — Mix.  Divide  into  twelve  powders,  and  ad- 
minister one  every  two  hours. 

7  o'clock  P.  M.  Appears  to  be  very  weak  and  stupid.  When 
aroused  by  shaking,  whines  and  mutters  incoherently.  Pulse,  82 ; 
respiration,  20 ;  skin  dry ;  tongue  presented  the  same  appearance. 
Ti  is  evident  that  unless  ike  calomel  be  abandoned^  and  a  more  vigorous 
method  of  treatment  adopted^  this  patient  tuill  die  just  «a  the  previous 
ease. 

R. — Two  cut-oups  to  each  temple ;  sinapisms  to  extremities.  B. — 
Brandy  f Sviij  ;  infusion  of  Yirginia  snakeroot  fSviij ;  sulphate 
of  quinia  gr.  xv.  Mix  and  administer  a  tablespoonful  every  half 
hour.  B. — Sulph.  of  quinia  gr.  v  every  three  hours  up  to  gr.  xx. 
29th,  11  o'clock  A.  M.  The  stimulants  and  sulphate  of  quinia 
bare  been  productive  of  much  good.  Tongue,  although  very  red, 
and  dryer  and  rougher  than  normal,  is  moister  and  softer  than  it 
was  yesterday.  During  the  night,  slept  soundly,  and  this  morning 
his  skin  relaxed  and  was  bathed  in  a  copious  perspiration.  Intellect 
clearer.  Pulse,  78 ;  respirations,  15.  Temperature  of  atmosphere 
80^  F. ;  temp,  of  hand,  99.  Has  taken  during  the  last  eighteen 
hoars,  forty  grains  of  sulphate  of  quinia.  B. — Give  20  more  grains 
of  sulphate  of  quinia  during  the  next  20  hours,  and  continue  the 
brandy  and  infusion  of  Virginia  snakeroot,  tablespoonful  every 
hour.    Diet,  beefsoup  and  tea. 

7  o'clock  P.  M.  Gontinues  to  improve,  and  says  that  he  is  much 
better.  The  blisters  have  drawn  and  discharged  golden  colored 
serum.  Intellect  more  active,  but  still  much  duller  than  usual. 
Tongue  red,  dry  and  harsh,  feels  like  sand-paper — superior  portion 
coated  with  yellow  fur ;  face  much  flushed ;  reaction  of  saliva  de- 
cidedly acid;  urine  high  colored.  Pulse,  80;  respirations,  16. 
Temperature  of  atmosphere,  78.6°  F. ;  temp,  of  band,  100.83. 

B. — Mustard  to  extremities.  Stop  sulphate  of  quinia.  Continue 
brandy  and  infusion  of  Yirginia  snakeroot.  Diet,  milk  punch,  and 
brandy  and  arrowroot. 

80th.  Says  that  he  is  much  better.  Pulse,  79 ;  respirations,  16. 
Temperature  of  atmosphere,  70®  F.;  temp,  of  hand,  97.5;  temp. 
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under  tongue,  100.    Tongue  still  very  red,  but  more  moist   Ska 
dry ;  reaction  of  saliva  acid. 

Urine,  of  a  bright  red  color,  and  decided  acid  reaction—sp-gi 
1022.    Uric  acid  in  1000  parts,  0.538. 

R. — Continue  stimulants  and  nutritious  diet. 

Oct.  1st,  11  o'clock  A.  M.  Bested  well  during  the  night,  aai 
continues  to  improve.  Complains  of  great  weakness.  Tongs 
much  softer.  Pulse,  70 ;  respirations,  14u  Temperature  of  ata*- 
sphere,  71®  F. ;  temp,  of  hand,  98 ;  temp,  under  tongae,  99.6.  Uriae 
only  a  shade  higher  colored  than  normal,  reaction  acid — sp.  gr.  lOld 
Uric  acid  in  1000  parts,  0.0099. 

B. — Continue  brandy  and  infusion  of  snakeroot  tea.  Administff 
15  grs.  of  the  sulphate  of  quinia  during  the  next  fifteen  hours. 

2d,  11  o'clock  A.  M.  Surfisice  of  blister  red  and  raw ;  toog« 
cleaning  off;  papillas  enlarged  and  distinct ;  bowels  torpid.  Fob 
60 ;  respirations  18,  slow  and  fall.  It  is  probable  that  the  freqaesef 
of  the  respiration  is  diminished  by  the  blistered  surface.  T^npa- 
ature  of  atmosphere,  76^  F. ;  temp,  of  hand,  97.75 ;  temp,  uiidff 
tongue,  99.5. 

B. — Continue  stimulants  and  nutritious  diet,  milk  punch  id 
mutton  soup. 

Urine,  of  a  bright  red  color,  sp.  gr.  1020 — turbid  after  standing 
several  hours.  Amount  passed  during  the  last  twenty-four  hooia^ 
18,260  grs. 

Sd,  11  o'clock  A.  M.  Pulse,  62;  respiration,  14.  Tempentoiv 
of  atmosphere,  76°  F. ;  temp,  of  hand,  98** ;  temp,  under  tongoe, 
99.25°.  Beaction  of  saliva  acid ;  urine  of  a  deep  orange  color- 
heavy,  light-yellow  deposit  after  standing  a  few  hours.  The  acU 
has  greatly  diminished — reaction  alkaline  after  standing  a  ftf 
hours.  Amount  passed  during  the  last  twenty-four  hours,  16,3S0 
grs. ;  sp.  gr.  1022. .  Uric  acid  in  15,880  grs.  of  urine,  10.5  grs. 
Uric  acid  in  1000  parts  of  urine,  0.684.  Bowels  have  not  bees 
moved  for  four  days. 

B. — Calomel  gr.  viij ;  sulph.  of  quinia  gr.  v.  Castor  oil  in  fi»r 
hours.    Continue  stimulants  and  infusion  of  snakeroot. 

4th.  Dressed  and  walking  about  the  ward.  Tongue  moist  a&d 
soft,  and  only  a  little  redder  at  the  tip  than  usual.  Pulse,  60 ;  res- 
piration, 12.  Blister  raw,  and  slow  in  healing.  Urine  orange 
colored,  reaction  slightly  acid,  when  first  voided,  but  rapidly  changes 
to  the  alkaline,  and  lets  fall  a  heavy  deposit  after  standing  a  fev 
hours. 
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B. — Qaassia  and  soda.    Fall  diet. 

5th.  Urine,  orange  colored ;  sp.  gr.  1024.  Heavy  deposit — reac- 
t^ion  of  saliva  very  slightly  acid. 

8th.  Entirely  restored  to  health.  Pulse,  48;  respiration,  14. 
Temperature  of  atmosphere,  73°  F.;  temp,  of  hand,  97° ;  temp,  under 
1x>ngue,  99.5°. 

CONCLUSIONS. 

(1.)  Although  the  pulse  of  this  patient,  at  first  sight,  did  not  ap- 
pear to  have  been  much  accelerated,  when  compared  with  the  pulse 
in  other  cases  of  malarial  fever,  still  it  was  greatly  accelerated.  The 
pulse  was  unusually  slow  in  health,  only  48  to  the  minute.  The 
respiration  was  also  very  slow  in  health,  14  to  the  minute.  The 
temperature  of  the  surface  was  not  greatly  elevated. 

(2.)  Aside  from  the  cerebral  symptoms,  there  was  nothing  to 
alarm  the  practitioner,  except  the  state  of  the  tongue.  The  promi- 
nent symptoms,  as  in  the  previous  fatal  case,  from  the  same  vessel, 
were  connected  with  the  brain. 

(8.)  Active  purgation  and  alterative  doses  of  calomel,  so  far  from 
benefiting,  were,  as  was  conclusively  demonstrated,  by  careful  exa- 
minations and  analyses  of  all  his  symptoms,  working  in  conjunc- 
tion with  the  malarial  poison,  and  rapidly  bringing  on  a  fatal  ter- 
mination. Stimulants,  blisters,  sinapisms,  and  large  doses  of  sul- 
phate of  quinia,  administered  without  any  regard  to  the  state  of 
the  tongue  and  brain,  so  far  from  increasing  the  cerebral  disturb- 
ance, diminished  it  rapidly.  Under  the  vigorous  use  of  these  active 
remedies,  the  dry,  red  tongue  became  moist,  soft,  and  pale — the 
pulse  was  diminished  in  frequency,  and  became  fuller — the  dry 
skin  became  moist,  and  the  delirium  entirely  disappeared. 

These  facta  demonstrate  conclimvely  that  the  action  of  the  malarial 
poison  in  this  case  was  that  of  depression  and  not  of  inflammcUion, 

Observation. — {x  S.)  American  seaman  from  United  States  revenue 
cutter;  companion  of  the  two  former  cases.  Taken  sick  at  the 
same  time.  Age  28 ;  brown  hair,  dark  eyes,  florid  complexion ; 
height  5  feet  7  inches;  weight  165  lbs.;  large  chest,  and  stout 
muscular  limbs. 

September  25th,  1857.    Was  taken  sick  two  days  ago.    His 
attack  commenced  with  a  prolonged  chilly  feeling,  followed  in  the 
course  of  six  hours  with  fever.    Has  fever  now. 
R. — Calomel  gr.  x ;  sulphate  of  quinia  gr.  v. 
26th.  Medicine  operated  freely.    Complains  of  pain  in  his  head. 
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Tongue  ^coated  with  far ;    pain  upon  pressare  of  qpigvtriiiia. 
Pulse  88. 

B. — Apply  sinapism  over  epigastric  region;  and  admuuflteiob- 
sion  of  red  pepper. 

27tb.  Much  better;  febrile  excitement  much  leas.  CkMnplainsof 
slight  pains  in  his  bones  and  bowels. 

B. — Sulph.  of  quinia  gr.  v,  every  three  hours,  np  to  gr.  xr;  ii- 
fusion  of  Virginia  snakeroot. 

28th.  Has  no  fever.    Give  fifteen  more  grains  of  aalph.  of  qniok 

29th,  11  o'clock  A.  M.    Much  better. 

7  o'clock  P.  M.  Within  the  last  two  hours  has  taken  a  chuge 
for  the  worse.  Intellect  wandering.  Complains  of  great  psii  ii 
his  head.  Pulse  92,  feeble;  respiration,  82.  Reaction  of  safin 
intensely  acid.  The  secretions  of  the  mucous  membrane  of  ik 
mouth  are  almost  entirely  dried  up,  and  it  is  with  difficultj  tbt 
sufficient  saliva  is  obtained  to  moisten  the  litmus  paper.  ToogiKr 
where  the  fur  is  absent,  very  red — it  is  dry,  harsh,  and  roHgkn 
the  touch.  Pain  upon  pressure  of  the  epigastrium.  Head  vi 
trunk  hot,  and  extremities  eooL 

B. — Sinapisms  to  extremities  and  epigastric  region ;  cot-oopstD 
temples  and  back  of  head. 

B. — Sulphate  of  quinia  gr.  vij,  every  three  hours,  up  to  gr.  il 
Administer  brandy  and  infusion  of  Virginia  snakeroot^  fredy.  Dieit 
brandy  and  arrowroot 

80th,  11  o'clock  A.  M.  The  mustards  and  stimtilants  kite 
aroused  the  intellect,  and  rendered  the  dry,  parched  toague  md^ 
and  diminished  the  firequency  of  the  pulse  and  respiratioB.  Pol* 
68,  rather  feeble;  respirations,  22.  Temperature  of  atmo6ph»«, 
80""  F. ;  temp,  of  hand,  95.5'' ;  temp,  under  tongue,  97^  Skifl 
slightly  moist,  and  cool  to  the  touch ;  fistce  much  flushed ;  soHioe 
of  head  cool,  although  from  its  congested,  florid,  red  appearaoo^ 
we  would  judge  it  to  be  hot  The  temperature  of  the  trunk  aad 
extremities  is  below  the  normal  standard,  notwithstanding  titft 
the  pulse  and  respiration  are  much  more  rapid  than  in  healtk 
During  the  night  he  was  delirious,  and  it  was  difficult  to  keep  bia 
in  bed. 

The  blood  from  the  cut-cups  appeared  to  be  normal  under  (k 
microscope,  and  showed  no  signs  of  inflammation. 

B. — Continue  stimulants  and  sulph.  of  quinia.  Diet,  milk  poodi, 
brandy,  and  arrowroot 

October  Ist^  11  o^clock  A.  M.    Continues  to  improve  under  tk 
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action  of  the  fitimtilants  and  sulphate  of  quinia.    Tongue  moister 
and  softer.    Pulse  66,  rather  feeble;  respirations,  20.    Tempera- 
ture of  atmosphere,  71.5^  F.;  temp,  of  hand,  95^;  temp,  under 
tongue,  97.16^.    Complains  of  weakness.    Bested  well  during  the 
nighty  and  has  had  no  pain  in  his  head  since  the  application  of  the 
cut  cups.    Urine  orange-colored ;  sp.  gr.  1013. 
B. — Continue  stimulants  and  nutritious  diet. 
2dy  12  o'clock  M.    Tongue  moist  and  clean,  redder  than  normal. 
Pulse  62,  regular,  full  and  soft ;  respirations,  20.    Temperature  of 
atmosphere,  76.5*^  F.;  temp,  of  hand,  98*^;  temp,  under  tongue,  99°. 
Reaction  of  salira,  decidedly  acid.  Urine,  orange-colored  and  clear, 
reaction  decidedly  acid ;  sp.  gr.  1014.    Amount  excreted  during 
tbe  last  twenty-four  hours,  grs.  21,210. 
B. — Continue.    Full  diet. 

8d.  Face  not  so  much  flushed.  Tongue  clean,  moist,  soft,  and 
approaching  the  usual  color.  Respirations,  19.  Temperature  of 
atmosphere,  76.5°  F. ;  temp,  of  hand,  96.5° ;  temp,  under  tongue, 
98.8°.    Beaction  of  saliya  decidedly  acid. 

Color  of  urine,  reddish-orange ;  after  standing  sereral  hours,  let 
fall  a  light  yellow  deposit ;  sp.  gr.  1017. 

B. — Continue  stimulants  and  infusion  of  Virginia  snakeroot  tea. 
4th,  12  o'clock  M.  Up,  and  walking  about  the  ward.  Urine, 
orange  colored ;  the  change  from  the  acid  to  the  alkaline  reaction 
took  place  in  the  course  of  a  few  hours,  and  a  heavy  deposit  was 
thrown  down.  Amount  of  urine  passed  during  the  last  twenty- 
four  hours,  15,270  grs. ;  sp.  gr.  1018.  Pulse  54,  slow  and  full ; 
respirations,  14. 
&.— Quassia  and  soda. 

5th,  11  o'clock  A.  M.  Tongue,  pulse,  respiration  and  skin  nor<* 
mal.  Color  of  urine,  light  orange ;  sp.  gr.  1020 ;  reaction  of  saliva, 
acid. 

9th.  Entirely  restored  to  health.  Pulse,  48;  respirations,  15. 
Temperature  of  atmosphere,  72°  F. ;  temp,  of  hand,  96.5° ;  temp, 
under  tongue,  99.75°. 

Observation. — {x  4.)  Irish  seaman  from  United  States  revenue 
cutter,  age  19 ;  height  5  feet  7^  inches ;  weight  145  pounds ;  light- 
brown  hair,  gray  eyes,  fair  complexion. 

Oct.  4th.  Was  taken  sick  four  days  ago ;  his  attack  was  two  days 
later  than  that  of  his  companions.  Has  had  no  chill,  but  has  suf- 
fered with  pain  and  dizziness  in  the  head;  face  flushed.  Pulse, 
100;  respirations,  20.    Tongue  coated  with  yellow  fur,  tip  and 
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edges  red ;  papillae  enlarged.    No  tenderness  of  epigastrium.   Skk 
hot. 

B. — Calomel  gr.  xij ;  sulph.  of  quinia  gr.  vj.  Mix,  and  admii- 
ister  immediately,  and  follow  with  castor  oil  in  foar  hoars,  is 
soon  as  the  medicine  has  commenced  to  act,  give  sulph.  of  qnisk 
gr.  ▼  every  three  hours  up  to  gr.  xx. 

6th.  Much  better..  Head  relieved.  Skin  in  a  profuse  peispin- 
tion.  Reaction  of  sweat  and  saliva  decidedly  acid.  Pulse,  101 
Skin  hot,  but  moist,  and  relaxed.  Bespirations  24,  full,  thoraek. 
No  tenderness  upon  pressure  of  epigastrium.  Tongue  redder  and 
dryer  than  normal.  Medicine  operated  four  times.  Has  taks 
thirty  grains  of  sulphate  of  quinia. 

B. — As  soon  as  fever  remits,  give  brandy  and  infusion  of  Tir- 
ginia  snakeroot. 

6th.  Continues  to  improve.  Pulse,  96.  Skin  warm,  but  moisL 
Continue  stimulants. 

The  febrile  excitement  subsided  and  there  was  no  return,  and 
this  patient  was  discharged  a  few  days  afterwards. 

Observations, — (x  6,  6.)  Two  stout,  athletic  young  seamen,  from 
the  United  States  revenue  cutter,  who  contracted  their  sickneas 
simultaneously  with  the  four  seamen  just  mentioned. 

One  suffered  with  a  slight  attack  of  intermittent  fever,  and  le- 
mained  in  the  hospital  only  a  few  days. 

The  other  suffered  also  with  intermittent  fever,  but  of  a  severer 
type. 

In  this  case,  the  chill  was  well  marked,  by  a  hot  trunk  and  coA 
extremities,  and  great  disturbance  of  the  sympathetic  and  cerebro- 
spinal nervous  systems;  and  in  the  succeeding  stage  of  febrile 
excitement,  the  pulse  was  full  and  strong,  the  respiratiou  accele- 
rated and  the  animal  temperature  correspondingly  elevated ;  and  iit 
the  intermission  there  was  a  marked  subsidence  of  the  febrile  ex- 
citement. 

At  first  sight,  the  severe  chill — the  full,  bounding  pulse — ii» 
thoracic  respiration,  and  the  hot  and  parched  skin,  would  excite 
the  belief  that  the  patient  was  in  danger.  Such  an  opinion  would 
have  been  erroneous,  for  these  phenomena  signified  powers  of 
resistance. 

This  case  yielded  far  more  readily  to  the  action  of  the  sulph.  of 
quinia  than  the  former  cases  from  the  cutter. 
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OONOLUSIONS  DBAWN  FROM  AN  EXAMINATION,  ANALTBIB,  AND  COMPARISON 

0¥  THESE  Six  Cases  of  Malarial  Fever,  ooottrrino  in  the  Crew  of 
THE  TTnited  States  Revenue  Cutter. 

(1.)  Whilst  the  revenue  cutter  was  cruising  about  the  mouth  of 
the  Savannah  River,  the  crew  remained  healthy ;  but  as  soon  as 
they  were  exposed  to  the  exhalations  of  the  low  grounds  and 
marshes,  they  were  attacked  by  malarial  fever.  This  fact  demon- 
strates that  a  special  cause  resided  in  a  special  locality,  capable  of 
producing  a  special  disease. 

(2.)  There  was  a  remarkable  uniformity  in  the  symptoms  of  four 
out  of  the  six  young  men  from  the  cutter  who  were  attacked  with 
fever. 

In  these  cases,  the  malarial  poison  appeared  to  act  either  directly 
or  secondarily,  powerfully  upon  the  nervous  centres  of  the  sympa- 
thetic and  cerebro-spinal  systems. 

The  action  of  the  malarial  poison  was  depressing^  rather  than  iyiflam- 
mcUory.  Whatever  diminished  the  forces,  acted  in  conjunction  vxUh  the 
malarial  poison.  Whatever  stimulated  the  nervous  system^  excited  the 
(zction  of  the  hearty  excited  the  capillary  circulation^  excited  and  increased 
the  chemical  changes  of  the  nutritive  fluids  and  organs  and  tissues,  acted 
directly  antagonistic  to  the  action  and  effects  of  the  malarial  poison. 

(8.)  A  rapid  feeble  pulse,  rapid  respiration  and  low  temperature, 
and  wandering  intellect,  are  always  dangerous  symptoms,  which 
signify  a  perversion  of  the  functions,  an  interference  with  the 
normal  chemical  actions,  which  generate  the  forces,  and  an  uncon- 
ditional surrender  to  the  &tal  poison. 

(4.)  A  rapid,  full  pulse,  accelerated  respiration,  and  a  correspond- 
ing development  of  heat,  are  favorable  symptoms,  and  signify  an 
effort  on  the  part  of  nature  to  get  rid  of  the  poison.  The  fever  is 
not  the  disease — it  is  an  effect  of  the  action  of  the  malarial  poison  upon 
the  living  organism,  and  signifies  a  power  of  resistance. 

(5.)  The  differences  in  the  symptoms  of  these  cases  show  that 
men  living  on  the  same  small  vessel,  and  exposed  in  an  equal  man- 
ner, will  not  suffer  alike.  The  effects  of  the  poison  will  depend,  in 
great  measure,  upon  the  nature  of  their  vital  and  physical  endow- 
ments. 
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in.  CONGESTITB  FEVER. 

pjEBNioious  FiYxa. — Malionant  Fsvsr. 

These  terms  do  not  designate  distinct  diseases,  but  peculiar  mani- 
festations of  one  disease,  malarial  feyer. 

The  complete  prostration  of  the  yital  and  physical  forces;  tbe 
reduction  of  animal  temperature  both  in  the  trunk  and  in  the  ex- 
tremities; the  cold,  clammy  sweat;  the  rapid,  feeble  pulse ;  the  rapid 
thumping  action  of  the  heart,  and  the  sudden  intervention  of  ^ 
most  alarming  cerebral  symptoms,  may  occur  gradnallj  or  sud- 
denly in  either  intermittent  or  remittent  fever,  and  may  be  induced 
by  several  distinct  causes  acting  singly  or  in  combination. 

Proposition  XVII.  Tf^e  malarial  poison  may  produce  9uch  pro- 
found alterations  in  the  blood,  and  sudi  pr(found  impressions  upon  the 
sympathetic  and  cerdmhspinal  systems^  and  upon  the  fires  of  the  hearty 
that  both  the  capillary  circuUUion  and  the  general  circulation  tviU  Is 
greatly  deranged,  the  chemical  changes  in  the  capillaries  and  orgax 
from  which  the  nervous  and  muscular  forces  are  developed^  arrested^ 
and  the  temperature  of  the  trunk  diminished. 

PBOPOSmoN  XviiL  The  malarial  poison  may  produce  euoh  dt- 
rcmgemenis  in  the  blood  and  its  oorUaining  vessels,  thai  fibrinous  ooaguk 
will  be  formed  in  the  heart  and  large  bloodvessels,  and  produce  sudden^ 
and  unthout  previous  warning,  the  phenomena  denaminaUd  congestive. 

We  have  before  illustrated  this  proposition  by  several  Btriking 
cases  of  fibrinous  concretions  in  the  heart  and  large  bloodvesaeb 
during  life. 

PsoPOSinoN  XIX.  The  action  of  drastic  purgatives  or  of  an  emetk 
or  profuse  bloodletting,  may  fct  in  conjunction  unth  the  malarial  poison 
and  induce  ihephenomena  denominated  congestive,  pernicious  or  matig- 
nant. 

PBOPOSmoN  XX.  As  far  as  my  observations  eoctend,  there  is 
always  a  uxmt  of  co-ordination  bettoeen  the  actions  of  the  circulation  and 
respiration  and  animal  temperature  in  congestive  fever. 

The  respirations  are  accelerated,  full,  and  often  panting  and  heav- 
ing, varying  from  SO  to  60  in  the  minute ;  the  pulse  beats  from  120  to 
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160,  and  feels  like  a  delicate  thread,  or  is  so  small  that  it  cannot  be 
counted ;  the  heart  thumps  irregularly  and  spasmodically  against 
the  walls  of  the  chest,  as  in  some  cases  of  narcotic  poisoning ;  the 
circulation  in  the  capillaries  is  arrested;  the  temperature  of  the 
trunk,  notwithstanding  the  full  and  rapid  respiration,  sinks  below 
the  normal  standard ;  the  temperature  of  the  extremities  sinks  far 
below  the  normal  standard,  and  the  sur&ce  is  covered  with  a  cold 
clammy  sweat. 

PEOPOSmoN  XXL  The  phenomena  of  congestive  fever  differ  from 
those  of  the  cold  stage  of  iniermiUent  arid  remiUeni  fever  in  the  tvafU  of 
elevation  of  the  temperature  of  the  trunk,  * 

This  distinction  is  most  important  as  a  diagnostic  and  prognostic 
sign. 

Proposition  XXn.  The  phenomena  of  congestive  fever  are  due  to 
depression  of  thefever^  and  not  to  excitation^  and  should  be  treated  ac- 
cordingly. 

The  characters  of  the  urine  are  not  so  readily  determined  in  congestive 
fever  J  on  account  of  the  restlessness^  and  often  delirium  of  the  patients. 

In  some  cases  it  is  increased  and  of  a  light  color.  The  color  of 
the  urine  does  not,  as  in  remittent  and  congestive  fever,  correspond 
with  the  severity  of  the  disease.  The  changes  in  the  urine  during 
congestive  fever  point  to  profound  disturbances  in  the  chemical 
changes  of  the  capillaries.  In  a  case  which  we  shall  relate,  the 
characters  of  the  urine  were  completely  altered. 

The  following  cases  will  illustrate  some  of  the  phenomena  and 
some  of  the  principles  of  treatment  of  congestive  fever. 

In  presenting  these  cases,  the  author  would  again  disclaim  any 
attempt  to  present  all  the  various  phenomena  of  malarial  fever. 

Case  iLLrsiBATma  the  Changes  of  the  Blood  in  Malarial  Fever, 

AND  THE  DiBTURBANOES  OF  THE  PULSE  AND  BsSPIRATrON  IN  GONGESTIVS 

Fever,  and  the  Effeots  of  Stimulants  and  Sulphate  of  Quinia. 

American  seaman :  native  of  Boston ;  age  21 ;  weight  150 ;  height 
6  feet  10  inches ;  dark  brown  hair,  brown  eyes ;  muscular  system, 
moderately  well  developed.  This  is  his  first  trip  to  Savannah. 
Has  been  in  Savannah  ten  days.  During  this  time  has  been  sleep- 
ing at  night  on  the  deck  of  the  ship  in  the  open  air.  The  captain 
compelled  all  his  men  to  sleep  on  board  the  ship,  which  was  lying 
at  the  saw-mill,  opposite  the  low  marshy  shore.    Was  taken  sick 
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four  days  ago.  The  orew  consisted  of  eight;  four  of  the  crew  skp 
on  deck,  and  the  same  namber  in  the  cabin.  The  former  are  nam 
sick,  whilst  the  latter  are  well. 

September  26th,  1867.  Tongue  dryer  than  normal^  and  ooatod 
with  yellow  fur ;  complexion  sallow.  Pain  upon  pressure  of  epi- 
gastrium.    Has  some  fever,  and  appears  to  be  very  weak. 

R. — Sinapism  over  epigastric  region. 

B. — Sulphate  of  quinia  gr.  v,  every  three  hours,  up  to  gr.  xv. 

27th.  Has  taken  a  change  for  the  worse.  Has  been  passing  la 
water  in  bed,  and  is  in  a  comatose  state.  When  the  epigastriomii 
pressed  exhibits  signs  of  pain.    Pulse  and  respiration  acoelerated. 

B. — ^Blister  over  epigastric  region,  and  sinapisms  to  extremitki 

B. — James'  powder  (Pulvis  Antimonii  Compositus)  gr.  zxij; 
calomel  gr.  xij ;  opium  gr.  ij. — Mix.  Divide  into  twelve  powdos 
and  administer  one  every  two  hours. 

28th,  11  o'clock  A.  M.  The  blister  has  aroused  the  nervou 
system,  and  the  patient  is  restored  to  the  use  of  his  reason. 

B. — Continue  calomel  and  opium. 

B. — Neutral  mixture. 

7  o'clock  P.  M.  The  action  of  the  blister  has  been  only  tempo- 
rary, and  the  patient  is  now  stupid,  almost  comatose.  Poise,  120. 
Respiration,  22.  Pulse  is  so  feeble  that  it  is  with  difficulty  oountei 
Tongue  coated  with  yellow  fur,  dry  and  rough.  The  surface  feeb 
harsh,  like  the  surfiEice  of  a  board.  It  is  evident  that  the  stimulam 
effect  of  the  blister  has  vanished,  and  that  the  calomel  is  exeitiAg 
no  beneficial  effect. 

B. — Sinapisms  to  extremities. 

B. — Brandy  f^viij ;  infusion  of  Virginia  snakeroot  fSviij ;  sul- 
phate of  quinia  gr.  xv. — Mix.    Administer  3j  every  half  hour. 

B. — Sulph.  of  quinia  gr.  v  every  three  hours,  up  to  gr.  xx. 

29th,  11  o'clock  A.  M.  Lies  in  a  stupor,  with  mouth  and  eyes 
partially  open.  When  aroused  by  shaking,  answers  sluggishly  and 
in  a  few  moments  relapses  into  a  stupor.  Teeth  coated  with  sordes. 
Tongue  coated  with  black  and  light  yellow  fur,  with  swollen  edges^ 
indented  by  the  teeth ;  perfectly  dry  and  rough.  The  surface  of  the 
tongue  is  transversed  by  several  deep  cracks.  Surface  of  blister  red, 
raw  and  dry.  The  serum  which  issued  from  the  blister  was  of  a 
golden  color.  This  patient  emits  a  disagreeable  nauseous  smefl. 
Has  taken  40  grs.  of  sulph.  of  quinia. 

B. — Continue  brandy,  infusion  of  Virginia  snakeroot,  and  sul- 
phate of  quinia. 
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2  d clock  P.  M.    Examination  of  Blood. 

Blood  coagnlated  slowly* 
Semm  of  a  deep  golden  color. 

Kitric  aoid  showed  that  this  color  was  due  to  the  presence  of  bile. 
Beaction  of  semm,  alkaline. 

Specific  gravity  of  blood  •  •  .  .  .    1040 

senim  .....    1022 
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Solid  Matters. 
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In  semm  of  1000  parts  of  blood 

1000  parts  of  Blood  contained— 
Water 


Driedblood^ipnscles    S^-WSJ  JJ^^f^lJ'^^^^^^^^ 


Fibrin 

Albumen,  extraotire  and  color- 1  Dried  organic  residue 
ing  matters  .       80.033  ( Fixed  saline  constituents 


1000  parts  of  Blood  contained— 


Water 


Moist  blood-coipuscles  343.872  J  Dried  organic  residue     . 

I  Fixed  saline  constituents 
Water     . 

Albumen,  extractire  and 
656.128  i     coloring  matters 

Fixed  saline  constituents 
Fibrin      . 


Liquor  sanguinis 


1000  parts  of  Moist  Blood-Corpuscles  contained — 
Water  . 

Dried  organic  residue 
Fixed  saline  constituents    • 


833.449 
912.386 
910.798 
875.813 

166.551 
87.614 
89.203 

124.187 
80.033 

6.314 
6.620 
8.759 
6.595 
1.648 
37.909 
75.558 
6.747 

833.449 

84.400 

0.667 

1.460 

74.186 

6.747 

258.804 

84.400 

0.667 

674.646 

74.186 
6.747 
1.460 

752.646 

246.239 

1.648 
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(1)  1000  parts  of  Liquor  SangoiniB  contained — 

Water 910.7** 

Albumen,  extraotive  and  coloring  matters  .           .           .  80.99€ 

Fixed  saline  constitnents    •           .           .           .           .  1.587 

Fibrin 6.630 

(2)  1000  parts  of  Liqnor  Sangoinls  contained — 

Water 875.813 

Albumen,  extraotiTe  and  coloring  matters  113.064 

Fixed  saline  constituents   .....  8«758 

Fibrin 2.209 

7}  o'clock  P.  M.  The  stimalants  and  sulphate  of  quinia  kaTe 
excited  the  chemical  changes  and  aroused  the  nervons  system,  and 
the  patient  is  now  restored  to  the  exercise  of  his  intellect.  He  is 
still,  however,  very  weak;  and  has  a  great  tendency  to  sleep. 
Pulse,  98 ;  respiration  18,  full.  Temperature  of  atmosphere,  80^  F^- 
temp,  of  hand,  98^.  Skin  of  head  and  trunk  feels  a  little  warmo' 
than  normal,  and  is  slightly  moist.  Tongue  presents  Ibe  same  diy, 
coated,  rough  appearance.    Beaction  of  saliva  decidedly  acid. 

B. — Mustard  to  extremities.  Continue  brandy,  iofasioii  of  Vir- 
ginia snakeroot,  and  sulphate  of  quinia;  Diet:  milk  punch,  brandy, 
and  arrowroot. 

80th,  2  o'clock  P.  M.  His  intellect  is  dear,  and  there  is  less 
tendency  to  sleep,  and  he  appears  to  be  decidedly  better.  Pulse 
80,  much  fuller;  respiration,  14.  Temperature  of  atmosphere,  71* 
F.;  temp,  of  hand,  97°.  Tongue  is  still  very  dry,  rough,  and  black 
in  the  centre;  it  appears,  however,  when  pressed  with  the  finger,  to 
be  somewhat  softer. 

Urine  passed  this  morning  high  colored.  Urine  passed  during 
the  night  several  shades  lighter,  and  of  the  usual  color.  SeactkHi 
decidedly  acid.  Specific  gravity  of  urine  passed  this  morning 
1016.  Owing  to  the  weakness  of  the  patient,  the  whole  amount 
was  not  collected.  Amount  of  uric  acid  in  1000  parts  of  urinei 
0.69.    Beaction  of  saliva,  acid. 

B. — Continue  stimulants,  sulphate  of  quinia,  and  nutritious  diet 

October  1, 1  o'clock  P.  M.  Says  that  he  feels  better,  and  is  hun- 
gry. Pulse,  90 ;  respiration,  20.  Temperature  of  atmosphere,  78® 
F.;  temp,  of  hand,  98.75® ;  temp,  under  tongue,  101®.  Complexion 
very  sallow.    Tongue  slightly  moister,  cleaner,  and  softer. 

Urine  of  a  deep  orange  color,  clear,  and  limpid;  reaction  acid; 
sp.  gr.,  1016.    Uric  acid  in  1000  parts  of  urine,  0.669. 

2d,  1  o'clock  P.  M.  The  expression  of  the  countenance  is  better, 
and  the  surface  of  the  blister  looks  much  better.     T<mgQe  still 
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coated  with  dark-brown  fur,  but  moister  and  softer.  The  sordes 
around  his  teeth,  and  the  disagreeable  smell,  are  rapidly  disappear- 
ing. Abdomen  tumid.  Pulse,  88 ;  respiration,  18.  Temperature 
of  atmosphere,  77°  F. ;  temp,  of  hand,  102°.  Was  able  to  get  up 
and  walk  across  the  ward  this  morning. 

B. — Continue  brandy  and  snakeroot  tea,  and  sulphate  of  quinia; 
tablespoonful  every  three  hours. 

Urine  orange  colored ;  sp.  gr.,  1016.  Uric  acid  in  1000  parts  of 
urine,  0.511.  Reaction  of  saliva  decidedly  acid.  As  in  the  former 
examinations,  there  was  scarcely  sufficient  saliva  to  moisten  the 
test  paper. 

8d,  1  o'clock  F.  M.  Has  apparently  taken  a  change  for  the  worse. 
Inclined  to  stupor ;  goes  to  sleep  whilst  conversing ;  countenance 
anxious  and  distressed.  This  inclination  to  stupor  may  be  the 
effect  of  the  brandy  and  sulphate  of  quinia.  During  the  last  four 
days  has  taken  about  one  hundred  grains  of  the  sulphate  of  quinia. 

B. — Stop  stimulants  and  sulphate  of  quinia. 

Pulse,  94 ;  respiration,  18.  Temperature  of  atmosphere,  77°  F. ; 
temp,  of  hand,  102.6°.    Bowels  are  costive. 

B. — Citrate  of  magnesia  and  soda  powders. 

Urine  of  yesterday  deposited  a  heavy  light-yellow  deposit.  Urine 
just  passed  light  orange  colored,  limpid;  reaction  acid;  sp.  gr.,  1006. 
Uric  acid  in  1000  parts  of  urine,  02.88. 

4th,  2  o'clock  P.  M.    Medicine  operated  slightly.    Pulse,  94. 

B. — Infusion  of  Virginia  snakeroot. 

B. — Tincture  of  muriate  of  iron  n^x,  three  times  a  day. 

6th,  2  o'clock  P.  M.  Anxious  expression  of  countenance;  bowels 
costive;  abdomen  tumid.  Tongue  a  little  softer  and  cleaner,  but 
still  much  drier,  harder,  and  rougher  than  normal.  Notwithstand- 
ing the  slight  improvement  of  his  strength,  there  is  still  an  almost 
complete  absence  of  the  secretions  of  the  mucous  membrane  of  the 
mouth.  Pulse,  90 ;  respiration,  15.  Temperature  of  atmosphere, 
74°  F.;  temp,  of  hand,  96°;  temp,  under  tongue,  108*. 

The  temperature  of  the  extremities  is  two  degrees  below,  whilst 
the  temperature  of  the  trunk  is  four  degrees  above,  that  of  health. 
Accompanying  this  loss  of  animal  heat  in  the  extremities,  and  ex- 
altation in  the  trunk,  there  is  a  rapid,  feeble  pulse,  normal  respira- 
tion, dry,  harsh  skin,  dry  mouth,  feeble  digestion,  torpid  bowels, 
sluggish  intellect,  and  feeble  forces.  These  facts,  taken  in  connec- 
tion with  the  analysis  of  the  blood,  show  that  the  malarial  poison 
has  produced  profound  alterations  m  the  constituents  of  the  blood, 
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interfered  with  the  formation  of  the  secretions,  interfered  witb  tae 
chemical  changes  of  the  blood  and  nutritiye  fluids,  interfered  wtx 
the  development  and  correlation  of  the  physical,  vital,  and  ner^^^ 
forces. 

The  dry,  harsh  tongae;  the  scanty,  acid  secretions  of  the  moecms 
membrane  of  the  mouth ;  the  torpor  of  the  bowels;  the  higb-cobrei 
acid  urine;  the  dry,  harsh  skin;  the  feeble  circulation  in  the  cxA 
laries  of  the  extremities ;  the  elevation  of  the  temperature  of  tk 
trunk;  the  loss  of  harmony  between  the  actions  of  the  circolfttarr 
and  respiratory  systems — all  point  to  profound  disturbances  in  ik 
domain  over  which  the  sympathetic  system  presides.  The  slaggk 
intellect  indicates  derangement  of  the  cerebro-spinal  system.  Tts 
feeble  forces  point  to  derangements  in  both  the  sympathetic  isd 
cerebro-spinal  systems. 

The  fact  that  the  temperature  of  the  extremities  is  but  two  de> 
grees  below  the  normal  standard,  whilst  that  of  the  trunk  is  seTen^ 
degrees  above  the  normal  standard,  affords  evidence  that  the  ck- 
mical  changes  of  the  organs,  tissues,  and  blood  are  sufficient  i^ 
quantity  to  work  the  machinery  with  the  accustomed  vigor.  Be 
the  machinery  is  not  worked  with  the  accustomed  vigor;  the  pt* 
tient  is  weak,  and  unable  to  accomplish  any  mechanical  effort  at  aH 
corresponding  to  the  chemical  changes  of  the  elements  and  sotik 
The  forces  are  generated,  but  they  are  not  properly  applied,  or  tkr 
are  not  properly  related  to  each  other,  or  they  are  not  generated  m 
the  right  position  or  in  the  proper  apparatus.  If  muscular  force  is 
generated  by  the  chemical  changes  of  the  elements  composing  tbe 
muscular  tissue,  and  if  the  nervous  force  is  generated  by  the  dl^ 
mical  changes  of  the  elements  composing  the  nervous  and  muscoiar 
systems,  if  the  transmission  of  the  nervous  excitement  is  dependent 
upon  chemical  changes  in  the  elements  of  the  nerves  along  wbid 
the  excitement  passes,  it  is  evident  that  whatever  interferes  vitk 
those  chemical  changes  must  be  attended  by  either  an  exaitatioc 
or  depression  or  aberration  of  muscular  and  nervous  force.  If  the 
colored  blood-corpuscles,  taken  collectively,  be  an  immense  gland 
which  elaborates  the  materials  for  the  nutrition  and  development 
of  the  forces  of  the  muscular  and  nervous  systems,  then  their  d^ 
struction  by  the  malarial  poison  would  in  great  measure  aoooofit 
for  the  disturbances  in  the  muscular  and  nervous  systems. 

Important  questions  present  themselves :  Do  the  disturbanoes  ia 
the  sympathetic  and  cerebro-spinal  systems  arise  from  a  direct 
action  of  the  malarial  poison  upon  one  or  the  other  of  these  sjs- 
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terns?  Do  tbe  alterations  in  the  secretions  and  excretions,  and  in 
the  amount  and  character  of  the  chemical  changes  and  physical 
forces,  depend  upon  the  direct  action  of  the  malarial  poison  upon 
tbe  organs,  elaborating  the  secretions  and  separating  tbe  excretions, 
and  preparing  the  materials  destined  to  form  the  elements  of  the 
tissues  and  undergo  those  chemical  changes,  by  which  all  the  forces 
are  generated  ?  Or,  do  the  alterations  of  the  secretions  and  excre- 
tions depend  upon  alterations  of  the  blood,  which  is  the  great  re- 
servoir of  materials  for  chemical  change  and  nutrition  ?  Or,  do 
they  depend  upon  a  deficiency,  or  excess,  or  perversion,  of  nervous 
influence,  which  is  supposed  to  influence  secretion?  A  correct 
solution  of  these  problems  is  impossible,  in  the  present  state  of 
medical  science,  because  the  ultimate  facts  are  wanting. 

Specific  gravity  of  urine,  1006 ;  reaction  alkaline  after  standing 
twenty-four  hours.  Amount  of  uric  acid  in  1000  parts  of  urine, 
0.078. 

B. — Stop  tincture  of  muriate  of  iron  immediately.  At  10 
o'clock  P.  M.  this  night  (twelve  hours  afterwards)  administer  calo- 
mel gr.  X,  followed  by  castor  oil  in  four  hours.  If  he  is  weakened 
by  the  action  of  the  medicine,  administer  stimulants  freely, 

6th,  1  o'clock  P.  M.  Medicine  operated  four  times,  and  has  pro- 
duced great  exhaustion.  Tongue  clean  and  much  moister  and 
softer;  the  moisture  of  the  tongue,  however,  varies  greatly.  This 
morning  at  10  o'clock  A.  M.  it  was  moist  and  soft ;  at  12  o'clock 
M.  it  was  almost  entirely  dry,  and  now  it  is  moist.  Pulse  100,  very 
weak ;  feels  like  the  vibrations  of  a  spider's  thread.  It  requires 
time  and  care  to  find  the  pulse,  and  much  more  time  and  care  to 
ascertain  correctly  its  number  of  vibrations.  It  appears  that  I 
have  made  a  mistake  in  giving  the  calomel  and  oil.  His  system  is 
so  much  exhausted  that  it  is  doubtful  whether  it  will  rally. 
B.— Brandy  and  infusion  of  Virginia  snakeroot;  milk  punch. 
B. — Compound  tincture  of  gentian  f5j;  compound  tincture  of 
bark  fjj.  Mix,  and  administer  three  times  a  day  in  a  wineglassful 
of  infusion  of  snakeroot. 

B. — Chlorate  of  potassa  5j ;  water  fSviij.  Dissolve,  and  admi- 
nister during  the  twenty-four  hours.  Diet,  mutton  soup,  boiled 
rice,  brandy,  arrowroot,  and  milk  punch. 

7th,  3  o'clock  P.  M.  Looks  better.  The  anxious  expression  of 
his  countenance  is  removed,  his  intellect  is  brighter,  and  his  spirits 
better.  Tongue  softer  and  moister  than  it  has  been  during  the 
sickness.    Pulse  92,  watery  and  feeble,  but  stronger  than  yester- 
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day ;  respirations,  13.    Temperature  of  atmosphere,  705°  F.;  tem 
of  hand,  97° ;  temp,  under  tongue,  103®. 

R. — Continue  medicine  and  diet. 

B. — Spirits  of  turpentine,  10  drops,  four  times  a  day. 

8th,  2i  o'clock  P.  M.  Says  that  he  feels  very  weak.  Toog^ 
moiater  and  softer.  Pulse  96,  feeble  and  watery ;  respirattons,  16. 
Temperature  of  atmosphere,  72.5®  F.;  temp,  of  hand,  97^5®;  tcap. 
under  tongue,  102.5®.  Has  not  had  a  movement  of  the  bovds 
since  the  action  of  the  calomel. 

R. — Phosphate  of  soda  3iij ;  water  f3v.  Dissolve,  and  admioisler 
in  two  doses.     Continue  tonics,  stimulants,  and  nutritious  diet. 

9th,  2  o'clock  P.  M.  Complains  of  great  weakness.     His  saKov 
complexion,  anemic  lips  and  gums,  feeble  pulse,  and  feeble  foroei 
demonstrate  that  his  feelings  are  founded  in  the  effects  of  tk 
malarial  poison.    Pulse,  92 ;  respirations,  16.    Temperature  of  st- 
raosphere,  73®  F. ;  temp,  of  hand,  86® ;  temp,  under  tongue,  103*^. 
The  hand  in  which  the  thermometer  was  placed  was  carefully  sar- 
rounded  with  the  non-conducting  blanket.    Notwithstanding  thii 
favorable  arrangement  for  the  accumulation  and  manifestation  of  ani- 
mal heat,  the  thermometer  during  the  period  of  one  hour  indicated  a 
temperature  of  86®,  which  is  twelve  degrees  below  the  normal  stand- 
ard.  The  temperature  of  his  trunk,  on  the  other  hand,  is  four  degrees 
above  the  normal  standard  and  seventeen  degrees  above  that  of  Uk 
extremities.    Here  we  have  a  disturbance  of  the  temperature  aza- 
logons  to  that  of  the  well-marked  chill  of  malarial  fever,  and  yet  tbe 
patient  does  not  complain  of  the  sensation  of  cold,  and  there  is  no 
shivering  of  the  muscles,  and  the  respiration  is  normal  in  frequeocTr 
and  the  violent  action  of  the  respiratory  muscles  characteristic  of 
a  well-marked  chill  is  absent.     The  feeble  pulse,  on  the  other 
hand,  attended  with  elevation  of  the  temperature  of  the  trunk  and 
depression  of  the  temperature  of  the  extremities,  corresponds  with 
the  phenomena  of  a  well-marked  chill,  and  indicates    deficiait 
circulation  of  blood  and  arrest  of  chemical  action  in  the  capil- 
laries of  the  extremities,  and,  at  tbe  same  time,  accumulatioo  of 
blood  and  increase   of  chemical  change  in   the  capillaries  aod 
bloodvessels  of  the  large  organs  of  the  trunk.    The  increased  heat 
of  the  trunk  during  the  cold  stage  may  arise,  in  part,  from  the 
chemical  changes  in  the  blood  corpuscles,  resulting  in  their  de8tr(K> 
tion,  and  in  the  liver,  resulting  in  the  alterations  of  its  secretions 
and  nutritive  fluids.     The  heat  thus  generated  by  the  destmctioD 
of  the  blood-corpuscles,  by  the  alterations  of  the  other  elements  of 
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the  blood,  and  by  the  alterations  of  the  secretions  and  nutritive 
fluids  of  the  liver,  induced  by  the  presence  of  an  extraneous 
poisonous  body,  would  be  generated  in  the  wrong  position,  and  by 
a  wrong  collocation,  action,  and  reaction  of  elements,  and  would,  so 
far  from  adding  to  the  forces,  produce  derangement  and  interfere 
-with  the  carefully-adjusted  balance  of  the  forces.  It  is  a  well- 
established  truth  in  physiology  that  vital  phenomena  are  mani- 
fested by  matter  having  a  definite  chemical  and  physical  constitu* 
tion,  and  whatever  alters  the  arrangement  of  the  matter  destroys 
the  essential  conditions  of  the  manifestation  of  the  vital  phenomena. 
The  study  and  investigation  of  man  should  be,  not  what  are  the 
essences  of  the  physical,  chemical,  and  vital  forces,  but  what  are 
the  essential  conditions  and  laws  of  their  existence  and  manifesta- 
tion. 

Whilst  the  low  temperature  of  the  extremities,  accompanied  by 
a  feeble  rapid  pulse,  is  a  very  dangerous  symptom,  still  the  condi- 
tion of  the  patient  would  be  much  worse  if  the  temperature  of  the 
trunk  corresponded  with  that  of  the  extremities.  A  definite  tem- 
perature of  the  trunk  is  absolutely  essential  to  the  maintenance  of 
life  in  man.  An  elevation  or  depression  of  the  temperature  of  the 
great  organs  of  the  trunk,  of  only  a  few  degrees,  is  attended  with 
death ;  because  this  fixed  temperature  is  one  of  the  essential  condi- 
tions for  the  conduction  of  those  chemical  processes  by  which  the 
forces  are  generated;  and  by  which,  under  the  guidance  of  the  vital 
principle,  poisonous  compounds  are  removed  and  new  matter  ele- 
vated into  a  state  of  force,  and  rendered  suitable  for  the  habitation  of 
the  vital  principle,  by  the  action  of  the  forces  of  the  sun  through 
the  apparatus  of  the  vegetable  kingdom,  is  introduced  into  the 
position  of  that  chemically  altered  and  removed;  and  by  which 
that  constitution  of  matter  is  preserved,  which  is  indispensable  for 
the  existence  of  the  vital  principle,  and  the  manifestation  of  vital 
phenomena,  by  the  correlation  of  the  chemical  and  physical  forces, 
acting  under  the  guidance  of  the  vital  principle,  upon  and  through 
special  apparatus.  Whilst  even  a  moderate  elevation  or  depression 
of  the  temperature  of  the  great  organs  of  the  trunk  is  necessarily 
attended  by  the  generation  of  abnormal  compounds,  or  by  a  com- 
plete arrest  of  the  chemical  and  physical  and  nervous  actions ;  the 
elevation  or  depression,  even  to  a  great  extent^  of  the  temperature 
of  the  extremities  is  not,  on  the  other  hand,  attended  by  such 
serious  consequences,  because  these  parts  of  the  body  are  destined 
to  act  as  mere  servants  to  the  spiritual  nature,  as  mere  organs  of 


558  OBSKRVATIONS   ON 

locomotion  and  mechanical  action,  and  not  as  chemical  laboratories 
for  the  preparation  of  the  nutritive  elements,  and  of  the  matt€is 
destined  for  the  development  of  the  forces.  Nevertheless,  as  the 
forces  which  work  the  muscular  system  are  developed  bj  the  cheai- 
cal  changes  of  the  structures  of  the  muscles,  and  of  the  compocndi 
and  elements  of  the  surrounding  blood;  and  as  the  excitement  asd 
transmission  of  the  nervous  force  to  the  muscular  system  is  the 
result  of  the  chemical  changes  of  the  elements  of  the  nerves  (and 
probably  of  the  muscles),  it  is  evident  that  a  reduction  or  eleva- 
tion to  any  great  extent,  of  the  temperature  of  the  extremities, 
must  also,  but  in  a  much  smaller  degree,  interfere  with  the  chemi- 
cal changes  going  on  in  those  muscles  and  with  the  correlation  cf 
the  chemical,  physical,  and  nervous  forces. 

The  development  of  the  muscular  arid  nervous  forces  depends  vpm 
the  coTistitutton  of  the  muscular  and  nervous  apparatus,  awlafrtt  sup- 
ply of  oanjgen  (the  great  agent  of  chemical  change),  and  of  the  nutrUhe 
and  force- generating  elements  of  the  hhod.  In  the  case  before  as,  the 
muscular  and  nervous  systems  appear  to  be  normal  in  constitation, 
whilst  the  blood  and  oxygen  are  wanting. 

To  restore  the  action  of  the  muscular  and  nervous  systems,  and 
prevent  the  generation  of  noxious  compounds  by  the  redaction  of 
temperature,  we  must  restore  the  circulation  of  blood,  and  the  dis- 
tribution of  oxygen.  Acting  upon  these  principles,  I  endeavoreJ 
to  arouse  the  circulatory,  respiratory,  and  nervous  systems,  by 
sinapisms. 

Applied  large  mustard  plasters  to  the  extremities. 

In  ten  minutes  after  the  application  of  the  mustard,  the  tempera- 
ture of  his  extremities  had  risen  six  degrees  (from  86*^  to  92%  and 
his  pulse  had  become  fuller,  and  increased  eight  beats  (from  92 
to  100  beats). 

In  half  an  hour  after  the  application  of  the  mustards,  the  tem- 
perature of  the  extremities  had  risen  sixteen  degrees,  from  86^  to 
102°,  and  the  pulse  had  increased  12  beats  to  the  minute.  During 
these  changes  the  respiration  and  the  temperature  of  the  trunk  have 
remained  uniform.  The  elevation  of  the  temperature  from  86°  to 
92°,  during  the  first  ten  minutes,  was  more  rapid  than  the  subse- 
quent elevation  during  the  succeeding  twenty  minutes,  from  92°  to 
102°.  After  reaching  this  temperature,  the  thermometer  indicated 
a  stationary  temperature  both  in  the  hand  and  under  the  tongae^ 
and  at  8  o'clock  P.  M.,  five  hours  after  these  observations,  the  pulse 
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'WBS  94 ;  respiration  16.    Temperature  of  atmosphere,  70^  F. ;  temp, 
of  hand,  102*^;  temp,  under  tongue,  103°. 

Here  we  see  that  although  the  frequency  of  the  pulse  has  been 
reduced,  and  it  has  returned  back  to  within  two  beats  of  what  it 
was  when  the  temperature  of  the  hand  was  only  86°,  still  the  tem- 
perature of  the  hand  is  102°.  The  pulse  has  increased  in  volume, 
and  hence  the  increased  elevation  of  temperature  is  due  to  the 
increased  circulation  of  blood.  It  is  evident  that  the  action  of  the 
mustard  has  not  been  evanescent.  The  following  table  will  ex- 
hibit in  a  clear  light  the  changes  induced  by  the  revulsives. 


Before  the 

10  minutes  after 

so  minntes  after  5  hoara  after  the 

application  of 

the  application 

the  application 

application  of 

the  sinapiemB. 

of  theBlnapisms. 

ofthesinapUms. 

the  sinapliims. 

Pulse 

92 

100 

104 

94 

Respiration 

16 

16 

16 

16 

Temp,  of  atmosphere 

n^ 

73« 

72« 

71* 

Temp,  of  hand   . 

86 

92 

102 

102 

Temp,  under  tongue  . 

103 

103 

103.2 

103 

The  restoration  of  the  circulation  and  chemical  changes  in  the 
capillaries  of  the  extremities,  was  attended  by  a  subsidence  of  the 
twitching  of  the  tendons,  by  a  disappearance,  in  a  great  measure, 
of  the  feelings  of  exhaustion,  by  an  increase  of  the  secretions  of  the 
mucous  membrane  of  the  mouth,  tongue,  and  fauces,  and  by  an 
increase  of  muscular  and  nervous  force. 

The  patient  says  that  the  mustards  have  made  him  feel  much 
stronger. 

In  this  experiment  the  volatile,  stimulant  oil  of  mustard,  has  not 
simply  called  forth  the  nervous  force  existing  in  the  system,  but 
has  produced  a  permanent  exaltation  of  the  nervous  and  physical 
forces. 

This  was  accomplished  by  the  stimulant  principle  of  the  mustard, 
and  its  distribution,  by  the  bloodvessels,  to  all  parts  of  the  sym- 
pathetic and  cerebro-spinal  nervous  systems.  The  action  of  the 
heart  was  thus  increased,  and  the  absorption  and  distribution  of 
oxygen,  promoted  by  an  acceleration  of  the  general  and  capillary 
circulation. 

Before  the  action  of  the  stimulant,  the  chemical  changes  in  the 
capillaries  of  the  extremities  were  slow  and  small,  because  the  cir- 
culation in  the  capillaries  of  the  extremities  was  sluggish,  and  the 
amount  of  oyxgen  and  blood  supplied  to  the  muscles  and  nerves  of 
the  extremities,  insufficient  to  sustain  vigorous  chemical  changes. 

When  the  circulation  was  aroused,  the  chemical  actions  in  the 
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extremities  were  correspondingly  increased,  because  the  elemeett 
of  these  changes  were  presented  in  abundance,  and  with  rapidity. 
As  the  muscular  and  nervous  forces  depend  upon  chemical  change, 
the  excitation  of  the  chemical  changes  were  necessarily  attended  by 
an  increase  of  muscular  and  nervous  force. 

Thus,  the  increased  supply  and  distribution  of  the  elements  d 
chemical  change,  led  to  an  increase  of  nervous  and  physical  foioe, 
and  this  nervous  and  physical  force,  in  turn,  led  to  a  still  fisuther 
excitement  of  the  machinery  devoted  to  the  absorption  and  dis- 
tribution of  the  oxygen,  the  great  element  of  chenaical  change. 
Hence,  the  excitement  was  permanent. 

B. — Carbonate  of  ammonia  gr.  x,  every  four  hours. 

B. — Oil  of  turpentine  i^lx,  every  three  hours.  Continue  stima- 
lants,  tonics,  and  nutritious  diet. 

10th.  Much  better.  Temperature  of  the  extremities  correspondb 
with  that  of  the  trunk. 

Urine  has  a  strong  smell  of  turpentine.  Amount' passed  during 
the  last  eighteen  hours,  12,168  grains;  sp.  gr.  1014.  Deep  orange 
color,  inclining  to  red ;  reaction  decidedly  acid.  Slight  turbidity, 
but  no  deposit.  12,168  grs.  of  urine  passed  during  twenty-four 
hours  contained  urea,  209.620  grs.;  uric  acid,  12.60  grs.  1000 
parts  of  urine  contained  urea,  17,212 ;  uric  acid,  1,035. 

4  o'clock  P.  M.  Appetite  good ;  tongue  moist  Pulse,  100; 
much  stronger  than  yesterday,  before  the  application  of  the  mus- 
tards. Bespiration,  16.  Temperature  of  atmosphere,  69.5^  R; 
temp,  of  hand,  101.^  ;  temp,  under  tongue,  102.5°. 

Urine  high  colored,  reddish-brown ;  sp.  gr.,  1016 ;  reaction  de- 
cidedly acid,  clear,  limpid.  Amount  passed  during  the  last  five 
hours,  4,562  grs. 

B. — Continue. 

11th.  Continues  to  improve.    Is  able  to  walk  about  the  ward. 

E. — Citrate  of  iron  gr.  ij  ;  sulph.  of  quinia  gr.  iij. — Mix«  Ad- 
minister three  times  a  day. 

B. — Continue  stimulants,  tonics,  and  nutritious  diet,  oysters,  soft 
boiled  eggs,  milk  punch,  &c. 

17th.  Has  continued  to  improve,  and  is  now  able  to  walk  in  the 
hospital  grounds.  He  is  still,  however,  pale,  sallow,  and  very  weak. 
Pulse  76,  full  and  strong;  perspiration,  14.  Temperature  of  atmo- 
sphere, 67°  F.;  temp,  of  hand,  97.25°;  temp,  under  tongue,  lOO.**; 
reaction  of  saliva  very  slightly  acid.  During  his  sickness  it  has 
been  decidedly  acid. 
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I  have  been  informed,  upon  reliable  authority,  that  one  week 
afler  the  admission  of  this  patient  into  the  hospital,  his  captain 
weighed  anchor  and  sailed  for  New  York.  The  crew  consisted  of 
the  men  whom  he  had  compelled  to  sleep  on  board  the  vessel,  lying 
along  the  low,  marshy  shore.  Several  of  the  crew  were  unwell  at 
the  time  of  sailing.  Before  getting  well  out  to  sea,  the  captain  and 
the  whole  crew  were  taken  sick.  In  a  few  days  there  was  not  a 
man  with  strength  to  navigate  the  ship.  Fortunately,  a  small 
vessel  perceived  their  signals  of  distress,  and  towed  them  into 
Darien.  Before  reaching  this  port,  the  captain  and  five  out  of 
seven  of  the  crew  had  died.  There  were  but  two  remaining  of 
eight,  and  these  were  extremely  ill.  The  severity  of  the  disease, 
in  this  case,  resembles  the  accounts  of  African  fever.  From  the 
report  of  this  case,  which  came  under  our  own  observation,  it  is 
evident  that  any  carelessness  or  neglect  would  have  been  attended 
by  a  fatal  termination.  Notwithstanding  the  administration  of  the 
most  active  tonics,  and  of  the  most  nutritious  diet,  this  patient  ex- 
hibited for  a  great  length  of  time  the  effects  of  the  bilious  remittent 
fever,  io  his  pale,  sallow,  anemic  countenance,  pale  lips  and  gums, 
and  tottering  gait. 

Cass  illustrating  the  Pulse,  Bespihation,  and  Animal  Tempera- 
ture, AND  THE  Effects  op  Purgatives,  in  Congestive  Fever. 

American  seaman ;  height  5  feet  9  inches ;  weight  160  pounds ; 
stout,  well  built;  large  chest,  brown  hair,  bronzed  complexion, 
bilious  temperament;  age  45.  Has  been  in  Savannah  three  weeks. 
Was  taken  with  a  chill  October  8,  at  12  o'clock  M.,  which  lasted 
one  hour,  and  was  followed  by  fever,  which  continued,  without  re- 
mission, for  eight  hours.  On  the  9th  inst.  (the  next  day)  had  no  chill. 

October  10,  1857,  IJ  o'clock  P.  M.  Entered  the  hospital  this 
morning  at  10  o'clock.  At  12  o'clock  M.  the  chill  came  on.  The 
chill  was  well  marked;  rapid,  small  pulse;  rapid  thoracic  respira- 
tion; shivering,  quivering  muscles;  high  temperature  of  the  trunk, 
and  low  temperature  of  the  extremities.  The  chill  lasted  one  hour 
and  twenty  minutes.  Now  (1^  o'clock  P.  M.)  the  shivering  has 
ceased,  and  the  circulation  in  the  capillaries  is  more  vigorous,  and 
the  difference  between  the  temperature  of  the  trunk  and  extremities 
less.  False  130,  full;  respiration  46,  thoracic.  Temperature  of  at- 
mosphere, 68.5°  F.;  temp,  of  hand,  100®;  temp,  under  tongue,  106°. 
The  difference  of  temperature  between  the  trunk  and  extremities 
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shows  that  the  relation  between  the  general  and  capillary  circolft- 
tions  has  not  as  yet  been  completely  established. 

Tongue  perfectly  5ry,  and  feels  rough  under  the  finger,  like  sand- 
paper. Those  portions  which  are  not  coated  by  yellow  fur  are  oft 
bright  red  color.  Pressure  over  epigastric  region  causes  some  pai^. 
Has  pain  in  his  chest,  and  a  very  bad  cough.  Says  that  he  bas 
suffered  with  a  cough  for  one  month,  and  three  weeks  ago  "spit 
blood."   Complains  of  ^^pain  in  his  bones."  Has  taken  no  medidae. 

B. — Calomel  gr.  xij ;  sulphate  of  quinia  gr.  vj.  Mix,  and  admi- 
nister  immediately,  and  follow  with  castor  oil  in  four  hoars. 

R. — Neutral  mixture.  As  soon  as  fever  remits,  give  gr.  t  of  tie 
sulphate  of  quinia  every  three  hours,  up  to  gr.  xxv. 

8  o'clock  P.  M.  Febrile  excitement  is  declining.  Skin  in  a  good 
perspiration.     Has  no  pain  anywhere,  and  is  very  comfortable. 

B. — Commence  with  sulphate  of  quinia  immediately. 

11th,  11  o'clock  A.M.  Severe  vomiting  commenced  last  nigit 
at  11  o'clock  P.  M.,  and  has  continued  unchecked  up  to  4  o^clock 
A.  M.,  when  the  nurse  administered  a  mixture  of  milk,  lime-waten 
and  acetate  of  morphia,  which  has  in  a  great  measure  checked  the 
vomiting.  Twenty-six  grains  of  the  sulphate  of  quinia  have  been 
administered  since  8  o'clock  P.  M.;  only  eleven  grains  have  beea 
retained.  Says  that  the  calomel  and  oil  operated  powerfully,  asd 
he  was  upon  the  night-chair  almost  the  whole  night.  The  discharges 
appear  to  have  been  serous  fluid  colored  with  bile.  Says  that  he  hsA 
always  been  greatly  affected  by  cathartics;  even  the  smallest  doses 
have  produced  violent  purgation,  followed  by  great  exhaastion.  I 
was  not  aware  of  this  idiosyncrasy  when  the  medicine  was  admi- 
nistered. Now  his  extremities  are  covered  with  a  cold,  clammy 
sweat,  and  he  is  completely  exhausted.  During  the  action  of  tlie 
medicine  he  was  almost  senseless  from  the  great  prostration  conse- 
quent upon  the  violent  purgation  and  vomiting.  Pulse,  94;  respi- 
ration, 22.  Temperature  of  atmosphere,  71*^  F.;  temp,  of  hand, 
79® ;  temp,  under  tongue,  97°. 

The  temperature  of  the  extremities  is  nineteen  degrees  below  the 
normal  standard,  whilst  the  temperature  of  the  trunk  is  only  two 
degrees  below  that  of  health.  The  pulse  is  accelerated  thirty-foar 
beats  to  the  minute ;  the  respiration  is  but  slightly  accelerated. 
The  temperature  of  the  extremities  and  trunk  does  not  correspond 
to  the  increased  action  of  the  circulation  and  respiration. 

This  remarkable  reduction  of  the  temperature  of  the  extremiUes 
and  trunk  is  attended  by  a  complete  prostration  of  the  force& 
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:;      The  respiration  is  sufficiently  rapid  and  full  to  introduce  large 
quantities  of  the  great  element  of  change — oxygen;  and  the  action 
lirof  the  heart  is  sufficiently  rapid,  but  not  sufficiently  powerful,  to 
;  distribute  the  elements  of  nutrition  and  chemical  change  in  the 
^capillaries  of  the  extremities.    The  pulse  is  feeble,  and  the  circu- 
^  lation  in  the  capillaries  of  the  extremities  exceedingly  sluggish. 
r.  Here  we  have  a  condition  of  the  extremities  resembling  that  of  a 
1  well-marked  chill.    The  elevation  of  the  temperature  of  the  trunk, 
r  and  the  shivering  and  quivering  of  the  muscles,  characteristic  of 
.  the  well-marked  chill,  however,  are  absent.    The  temperature  of 
..  the  trunk  is  absolutely  lower  than  that  of  health,  notwithstanding 
the  acceleration  of  the  respiration  and  circulation.    This  disturb- 
.  ance  of  chemical  action,  this  disturbance  of  the  physical  forces, 
,.  this  prostration  of  the  nervous  and  muscular  systems,  are,  without 
,  doubt,  due  to  the  simultaneous  actions  of  the  purgative  and  mala- 
rial poison.    Here  we  have  an  instance  of  vomiting  and  purgation 
producing  such  a  disturbance  of  circulation,  respiration,  and  che- 
mical action,  and  such  a  prostration  of  the  muscular  and  nervous 
systems,  that  a  simple  case  of  intermittent  fever  is  converted  into 
what  is  ordinarily  called  congestive  fever. 

The  phenomena  of  this  patient,  during  the  febrile  excitement, 
were  such  as  warranted  the  administration  of  calomel. 

Administered  stimulants  and  sulphate  of  quinia.  His  stomach 
is  so  irritable  that  it  will  not  retain  these  medicines.  Sinapisms 
have  been  applied  to  the  extremities;  bottles  of  hot  water  applied 
to  feet  and  legs.  The  mustards  have  been  very  slow  in  their  action, 
producing  but  little  or  no  coloration  of  the  skin  after  the  lapse  of 
half  an  hour.  They  remained  on  for  three-quarters  of  an  hour 
before  the  skin  was  decidedly  reddened.  After  the  action  of  the 
mustards  for  three-quarters  of  an  hour,  the  temperature  of  his  hand 
is  88°,  and  that  under  the  tongue  97.75°.  The  temperature  of  the 
extremities  has  risen  nine  degrees,  whilst  that  of  the  trunk  has 
risen  only  three-fourths  of  a  degree.  The  action  of  the  stimulant 
principle  of  the  mustard  has  been  to  excite  the  general  and  capil- 
lary circulation,  through  the  sympathetic  nervous  system.  This 
excitement  has  been  attended  by  a  more  rapid  distribution  of  the 
elements  of  nutrition  and  chemical  change.  These  increased  chemi- 
cal changes  have  been  attended  by  an  increased  generation  of  the 
physical,  muscular,  and  nervous  forces.  The  increase  of  chemical 
change,  and  the  increase  of  physical  force,  are  attended  by  a  rectifi- 
cation of  the  aberrated  phenomena  of  the  sympathetic  and  cerebro- 
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spinal  nervoas  systems.  The  restlessness,  the  feeling  of  compfcte 
exhaustion  and  prostration,  and  the  vomiting,  have  in  a  gren 
measure  disappeared.  The  stomach  is  now  able  to  retain  atias- 
lants  and  sulphate  of  quinia. 

R. — Continue  sulphate  of  quinia  gr.  v,  every  three  hoars,  up  u» 
gr.  xl.  If  the  stomach  rejects  the  sulphate  of  quinia,  administer 
ten  grains  by  the  rectum,  combined  with  starch  and  tincture  d 
opium,  every  three  hours.  Continue  stimulants  and  infusion  oj 
Virginia  snakeroot. 

Urine  of  a  brownish-red  color;  sp.  gr.  1014;  reaction  decidedh 
acid,  even  afler  standing  forty-eight  hours.  When  treated  witk 
hydrochloric  acid,  the  urine  was  changed  to  an  almost  black  color. 
After  standing  forty-eight  hours  there  was  no  deposit.  Uric  se^ 
in  1000  parts  of  urine,  0.0197.  It  was  impossible,  on  accoant  of 
the  severe  purgation,  to  determine  the  whole  amount  of  nrioe  ex- 
creted. 

12th,  12  o^clock  M.  Says  that  he  rested  well  during  the  nigH 
and  feels  better,  but  is  still  very  weak.  Has  vomited  three  times 
this  morning.  The  cold,  clammy  feeling  of  his  skin  has  disap- 
peared, and  the  patient  appears  to  be  decidedly  better.  Tongue 
red  at  tip,  and  pointed ;  papillss  enlarged  and  distinct.  Poise  lOOi, 
much  fuller  and  stronger  than  during  the  state  of  prostratioa. 
Bespirations  80,  quick,  but  gentle;  does  not  resemble  the  foil, 
labored,  thoracic  respiration  of  many  cases  of  congestive  fever. 
Temperature  of  atmosphere,  74°  F.;  temp,  of  hand,  100.75°;  temp, 
under  tongue,  101.20°.  This  observation  demonstrates  that  the 
increased  distribution  of  blood  and  oxygen  has  been  attended  by 
a  decided  elevation  of  temperature.  Whenever  there  is  an  imper- 
fect capillary  circulation,  whenever  there  is  a  deficiency  of  the  ele- 
ments of  nutrition  and  chemical  change,  then  will  we  have  feeble 
forces  and  aberration  of  muscular  and  nervous  action.  The  tempe- 
rature, the  muscular  force  and  the  nervous  force,  depend  absolutelj 
upon  the  chemical  changes  of  the  elements  of  the  living  organism, 
which  have  been  elevated  into  a  state  of  force,  by  the  action  of  the 
forces  of  the  sun  upon  special  apparatus,  or  rather  upon  a  great 
laboratory,  the  vegetable  kingdom. 

The  rapidity  of  the  chemical  changes,  which  develop  the  foroes 
of  the  machinery,  depends  first,  upon  the  supply  and  distribution 
of  materials  capable  of  entering  into  the  constitution  of  the  orgacs, 
tissues,  and  apparatus ;  secondly,  upon  the  supply  and  distributioa 
of  materials  capable  of  undergoing  chemical  change,  within  and 
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around  the  machinery,  and  thus  generate  the  forces  in  positions 
advantageous  for  their  application  ;  thirdly,  upon  the  replacement 
of  the  chemically  altered  matter  which  once  formed  part  of  the 
apparatus  (machinery),  by  new  matter ;  fourthly,  upon  the  removal 
of  the  products  of  chemical  change,  which  derange  chemical  action, 
first,  by  occupying  positions  in  the  apparatus  which  should  be  oc- 
cupied by  matter  in  a  state  of  force,  and  not  by  matter  which  has 
lost  the  amount  of  force  originally  received  from  the  sun;  secondly, 
by  inducing  chemical  changes  in  the  wrong  position  in  parts  of  the 
organism,  where  the  forces  resulting  from  these  chemical  changes 
cannot  be  applied ;  and,  thirdly,  by  a  direct  poisonous  effect  upon 
the  organs,  tissues,  and  apparatus,  especially  upon  the  nervous  sys- 
tem, which  keeps  up  a  communication  between  all  parts  of  the 
system,  and  controls,  in  a  great  measure,  the  distribution  of  the 
elements  of  nutrition  and  chemical  change,  by  controlling  the 
action  of  the  respiratory  and  circulatory  apparatus. 

The  supply  and  distribution  of  the  materials  of  nutrition  and 
chemical  change  depend,  first,  upon  the  perfection  and  action  of 
the  vegetable  apparatus,  and  secondly,  upon  the  perfection  and 
action  of  the  animal  digestive,  circulatory,  and  respiratory  appa- 
ratus, related  and  co-ordinated  by  the  nervous  system. 

The  study  of  the  animal  kingdom,  as  a  whole,  demonstrates 
that  the  perfection  and  action  of  the  respiratory  and  circulatory 
systems  may  be  taken  as  an  index  of,  not  only  the  physical  and 
chemical  changes  of  the  organized  fluids  and  solids,  but  also  of  the 
development  and  perfection  of  the  organs,  and  tissues,  and  appa- 
ratus, and  of  the  activity  and  intelligence  of  animals.  The  action 
of  the  respiratory  and  circulatory  apparatus,  and  the  co-ordination  of 
this  action  with  the  action  and  wants  of  the  muscular  and  nervous 
systems,  and  of  all  these  organs,  and  tissues,  and  apparatus,  are 
guided  by  the  nervous  system  in  which  a  special  force  is  generated; 
excited  and  guided  by  nervous  force,  but  not  carried  on  by  nervous 
force,  independent  of  chemical  change.  Chemical  change  in  the 
organs  and  apparatus,  and  chemical  change  in  the  nervous  system, 
is  the  source  not  only  of  heat,  but  of  muscular  and  nervous  force, 
and  of  all  the  forces  generated  in  the  animal  economy. 

The  generation  of  any  force — vital^  nervous^  chemical^  or  physical — in 
the  animal  economy,  independeni  of  antecedent  force,  toould  destroy  the 
great  laiv  xipon  which  the  stability  of  the  universe  rests,  that  force  is  inde- 
structible— would  destroy  the  great  law  that  action  and  reaction  are  equah 
All  the  forces  in  the  animal  economy  are  generated  by  chemical 
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action.  The  various  organs  and  apparatus  are  simply  alTaBg^ 
ments  for  the  preparation  of  materials  suitable  for  chemical  chao^ 
and  for  the  application  of  the  forces  generated  by  chemical  cfaangs. 

According  to  this  view,  the  action  of  the  vital  force,  like  thai  of  tk  ?V 
telligence,  is  limited  to  a  guidance  and  direction  of  the  forces  unih  viik 
the  Creator  has  endowed  all  matter.  The  action  of  the  vital  princifje 
upon  matter,  like  that  of  the  intelligence,  does  not  consist,  eiHtm 
in  a  creation  of  matter  or  in  a  direct  movement  (f  matter^  indepettknii 
the  forces  of  mcUier,  but  in  the  mere  guidance  and  application^  of  tae 
forces  of  matter,  so  that  definite  forms  are  developed  from  formleff 
matter,  and  definite  results  accomplished. 

Accordiny  to  this  view,  the  vital  principle  and  the  intelligence^  eanxt 
create  force,  any  more  than  they  can  create  maiter.  Their  iDfiuenoe  s 
limited  to  an  excitement  and  application  of  the  forces  of  matter. 

We  judge  of  the  influence  of  one  just  as  we  judge  of  the  in&o- 
ence  of  the  other.  The  complicated  machine  points  to  the  exist- 
ence  of  an  intelligence  distinct  from  matter,  which  has  so  applied 
the  forces  of  one  portion  of  matter,  that  another  portion  has  beea 
moulded  into  definite  shapes  and  formed  into  definite  apparatoi 
capable  of  accomplishing  definite  results  when  acted  upon  by  forces 
generated  and  applied  in  the  right  manner.  We  infer  the  existence 
of  the  intellect  by  the  results  of  its  application  of  the  forces  of 
matter.  In  precisely  the  same  manner  do  we  infer  the  exisleoce 
of  the  vital  principle.  The  vital  principle  directs  the  forces,  resold 
ing  from  the  chemical  changes  of  one  part  of  matter,  in  such  i 
manner  that  surrounding  matter  is  fashioned,  moulded  into  defi- 
nite forms  and  apparatus,  destined  to  accomplish  definite  results. 
This  apparatus  cannot  be  worked  by  the  vital  principle,  independ- 
ent of  chemical  change,  any  more  than  a  watch  will  ran,  or  as; 
machine  will  accomplish  various  mechanical  effects,  without  a  sap- 
ply  of  exterior  force,  or  a  steam  engine  accomplish  mechanical 
effects,  without  the  development  of  force  by  the  chemical  changes 
of  matter,  which  has  been  elevated  into  a  state  of  force  (placed  in 
a  state  capable  of  undergoing  chemical  change)  by  the  forces  of 
the  sun. 

The  development  and  structure  of  the  vegetable  kingdom,  the 
development  and  structure  and  actions  of  the  most  simply  con- 
structed animals,  the  appearance  of  the  nervous  system  in  the 
animal  kingdom  and  in  the  foetus  of  the  higher  animals  subse- 
quently to  the  grouping  of  the  atoms  of  formless  matter  into 
definite  forms  and  apparatus,  before  the  formation  of  nerve-cells 
and  nervous  systems,    demonstrate  unequivocally,   conclusive];, 
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and  absolutely,  that  development,  nutrition  and  the  direction  of 
the  forces  of  one  part  of  matter,  to  the  fashioning  of  another  part, 
are  under  the  guidance  of  the  vital  principle;  demonstrate  une- 
quivocally, conclusively,  and  absolutely,  that  the  nervous  system 
itself  is  developed  and  its  perfection  maintained  under  the  guidance 
of  the  vital  principle.  The  nervous  system  is  the  last  and  best 
work  of  the  forces  of  matter  directed  by  the  vital  force,  and  is 
destined  to  connect  together  and  influence  the  various  organs  and 
apparatus,  and  is  destined  to  regulate  secretion  and  excretion,  and 
the  consequent  development  of  force ;  and  is  destined  to  excite  and 
control  the  actions  of  the  dynamic  muscular  apparatus,  not  by  the 
possession  and  emission  of  a  peculiar  force  generated  de  novo,  but 
rather  by  a  modification  of  physical  force  generated  by  the  mutual 
chemical  reactions  of  the  elements  of  the  blood  and  nervous  system. 
The  truth  of  this  proposition  is  conclusively  demonstrated  by  the 
fact  that  an  arrest  of  chemical  action  is  immediately  attended  by  an 
arrest  of  nervous  and  muscular  force. 

During  the  last  twenty-four  hours,  has  taken  and  retained  25 
grs.  of  the  sulphate  of  quinia.  R. — Continue  stimulants.  Diet, 
wine  whey  and  arrowroot. 

Urine  orange-colored ;  sp.  gr.  1020 ;  reaction  decidedly  acid,  and 
remained  so  longer  than  sixty  hours.  After  standing  fifty  hours 
there  was  a  slight  deposit  of  epithelial  cells,  mucous  corpuscles  and 
cylindrical  casts  of  the  tubuli  uriniferi.  Amount  of  urine  collected 
during  the  last  twenty-four  hours,  6120  grs.  The  patient  affirms 
that  this  was  the  whole  amount  passed  during  the  last  twenty-four 
hours.  When  the  urine  was  evaporated  to  the  consistence  of  a 
syrup  and  treated  with  nitric  acid,  there  was  a  powerful  eflferves- 
cence,  and  the  urine  assumed  a  dirty-brownish  yellow  color,  and 
the  nitrate  of  urea  presented  a  brownish-black  color,  and  imperfect 
crystallization.  When  the  urine  was  concentrated  by  evaporation 
it  assumed  a  brownish-black  color.  When  the  unconcentrated 
urine  was  treated  with  hydrochloric  acid,  it  assumed  a  dark- 
mahogany,  almost  black  color.  The  solid  matters  of  the  urine 
appeared  to  consist  principally  of  the  coloring  matters. 


Urea        .        .        .        . 

Urio  aoid 

Fixed  saliiie  oonstitnents 


6120  grains  of  urine, 

collected  during  24 

hours,  contained 


Qralns. 
41.960 

0.060 
43.800 


1000  parta  of  urine 
contained 


6.822 
0.009 
7.156 
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This  examination  of  the  urine  shows  that  during  the  reduction  of  tat 
temperature  of  the  body  and  exhaustion  of  the  forces^  the  urifte  wo 
excreted  in  less  amount^  and  altered  in  quality.  Here  we  have  a  demam- 
stration  of  the  previous  prepositions,  that  animal  temperature  and  mus- 
cular and  nervous  force  are  the  results  of  chemical  change^  and  that  &k 
reduction  of  temperature  is  attended  by  the  generation  of  chemical 
pounds  different  from  those  of  health,  and  that  the  malarial  poistm, 
by  inducing  chemical  changes  in  the  elements  of  the  blood  and  myast, 
different  from  the  chemical  changes  of  health. 

The  fact  that  the  chemical  changes  of  the  nutritive  and  force  elementi 
in  the  capillaries  of  the  muscles  and  nerves  and  bones  of  the  extreme 
and  surface  of  the  trunk  and  head  were  very  small,  and  the  fad  that  (fa 
bhod  was  congested  in  the  bloodvessels  of  the  trunk,  render  it  proboik 
that  the  peculiar  coloring  matter  of  the  urine  vxis  derived  from  the  &• 
integrated  blood-corpuscles. 

8  o'clock  P.  M.  Says  that  he  feels  very  weak.  Has  beeo  to- 
miting  bile.  Three  hours  ago  six  cat  cups  were  applied  over  tk 
epigastric  region,  without  any  arrest  of  the  vomiting.  Tongue 
very  red  at  tip,  and  the  surface  is  dry  and  rough,  like  sand-paper. 
The  patient  appears  to  be  completely  prostrated.   Pulse  104. 

B. — Apply  a  blister,  six  inches  by  six  inches,  immediately  over  the 
epigastric  region,  and  as  soon  as  it  blisters,  if  the  vomiting  is  not  ar- 
rested, remove  the  cuticle,  and  sprinkle  over  the  raw  surface  ose 
grain  of  the  acetate  of  morphia.  Stop  all  stimulants  and  adminis- 
ter internally  small  fragments  of  ice  and  milk  and  lime-water  w^ 
acetate  of  morphia. 

Urine,  orange  colored ;  sp.  gr.  1016.  Amount  passed  during 
the  last  eight  hours,  10,160  grs. ;  calculated  amount  of  urine  for 
twenty-four  hours,  80,480  grs. ;  reaction  decidedly  acid.  Here  we 
have  a  decided  increase  of  the  urine. 

13th,  1  o'clock  P.  M.  Says  that  he  feels  much  better.  Pulse  86, 
fuller  and  stronger ;  respirations  28.  Temperature  of  atmosphere, 
76°  F.;  temp,  of  hand,  91°;  temp,  under  tongue,  98.6.  Surfeceof 
the  body  in  a  profuse  perspiration,  which  feels  cold  to  the  hand. 
The  temperature  of  the  extremities  does  not  correspond  with  the 
increased  circulation  and  respiration.  The  blister  has  drawn  well^ 
and  the  serum  is  of  a  light-yellow  color,  and  not  the  golden  color 
of  many  cases  of  remittent  and  congestive  fever.  The  blister  and 
the  acetate  of  morphia  and  ice  have  completely  arrested  the  obsti- 
nate and  violent  vomiting. 
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B. — Sulphate  of  quinia  gr.  xv;  tincture  of  opium  ti\,xx; 
tarch  f  5iv.  Mix  and  administer  immediately  as  an  enema,  and 
epeat  in  the  course  of  four  hours.  Diet,  arrowroot  and  chicken 
ton  p. 

Amount  of  urine  passed  during  the  last  fifteen  hours  8112  grs. 
Dolor  only  a  shade  darker  than  normal ;  sp.  gr.  1014 ;  reaction  de- 
cidedly acid  after  standing  thirty  hours.  No  deposit  after  standing 
.hirty  hours. 


8112  grains  of 

nrtne,  excreted 

during  15  hoarB, 

contained 

12,979  grains  of 

urine,  calcnlated 

for  21  hours, 

contained 

1000  parts  of  mine 
contained 

Urea 

Urio  acid        .... 
Fixed  saline  constituents 

Grains. 

159.080 

2.000 

16.800 

Grains. 

254.  .'i28 

3.200 

26.880 

19.594 
0.256 
2.071 

During  the  last  three  days  the  patient  has  been  able  to  retain 
little  or  no  nourishment,  so  that  this  is  the  urine  of  starvation. 

14th,  11  o'clock  A.  M.  Much  better;  dressed  and  walking  about 
tbe  ward.  Pulse  72,  full  and  strong ;  respirations,  22.  Tempera- 
ture of  atmosphere,  78.5°  F. ;  temp,  of  hand,  96.75° ;  temp,  under 
tongue,  98°.  Skin  feels  normal.  The  cold,  clammy  sweat  has  dis- 
appeared. Tongue  clean,  but  redder  than  normal.  Although  the 
vomiting  has  almost  entirely  disappeared,  still  the  stomach  is 
unable  to  retain  the  sulphate  of  quinia. 

B. — Eepeat  the  enema  of  sulph.  of  quinia.  Diet,  wine  whey,  soft 
boiled  eggs,  and  arrowroot. 

15th.  Continues  to  improve.  Pulse,  64 ;  respirations,  24.  Tem- 
perature of  atmosphere,  74°  F. ;  temp,  of  hand,  97.75° ;  temp,  under 
tongue,  98.83°.  Tongue  still  quite  red,  but  moist  and  soft.  The 
amount  of  urine  has  greatly  increased.  During  the  last  twenty 
hours  has  passed  30,360  grains  of  light-yellow  urine,  which  rapidly 
changes  from  the  acid  to  the  alkaline  reaction,  and  lets  fall  a  yellow 
deposit. 

Sp.  gr.  of  the  nrine  passed  daring  the  night     .        .        .    1010  grs. 

«  "  this  morning  ....     1014   " 

Amount  of  ario  acid  passed  during  the  last  10  hours        .        28   " 

This  is  at  the  rate  of  sixty  seven  grains  of  uric  acid  during  the  ttoenty- 
four  hours.  This  examination  confirms  the  statement  previously  made 
and  substantiated  in  former  cases j  that,  as  a  general  rule,  the  uric  acid 
is  either  normal  in  amount  or  diminished  in  the  active  stages  (f  malarial 
fever,  and  increases  during  convalescence.  As  in  the  present  case,  this 
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increase  of  the  uric  acid  may  take  place  even  whilst  the  patient  is  asdo' 
the  influence  of  sulphate  of  qiiinia, 

B. — Infusion  of  Virginia  snakeroot  and  sulph.  of  qaiaia.  Dkt, 
oyster  soup,  wine  whey,  and  arrowroot. 

16th,  1  o'clock  P.M.  Still  very  weak,  but  continues  to  improrc. 
Tongue  not  so  red,  moister  and  softer.  Beaction  of  saliva  alkaline; 
np  to  this  time  it  has  been  decidedly  acid.  Pulse,  56 ;  respiratioss. 
22.  Temperature  of  atmosphere,  71.5°  F.;  temp,  of  hand,  9ff*: 
temp,  under  tongue,  98.75°. 

Urine,  light  straw  colored ;  becomes  alkaline  and  throws  down  a 
light-yellow  deposit,  after  standing  a  few  hours.  Amount  passed 
during  the  last  twenty-four  hours,  29,000  grains;  sp.  gr.  of  ds 
urine  passed  during  the  evening  and  night,  1010 ;  sp.  gr.  of  t!ie 
urine  passed  this  morning,  1005 ;  1000  parts  of  the  urine  passed 
this  morning  contained,  urea  8.686 ;  uric  acid,  a  trace,  a  few  sodl 
crystals ;  fixed  saline  constituents,  1.990.  This  examination  shows 
that  the  elimination  of  uric  acid  has  ceased  in  the  course  of  a  fev 
hours. 

17th.  Has  been  walking  about  the  hospital  grounds.  Pulse,  €0; 
respirations,  26.  Temperature  of  atmosphere,  64°  F. ;  temp,  of  hand, 
94.75° ;  temp,  under  tongue,  99°.  The  exercise  will  account  f« 
the  acceleration  of  the  pulse  and  respiration,  and  the  free  exposoit 
of  the  hands  to  the  cool  morning  air  will  account  for  the  slighl 
diminution  of  temperature.  Beaction  of  saliva,  acid.  The  acidity, 
however,  was  not  so  intense  as  in  the  paroxysms.  Yesterday  the 
reaction  of  the  saliva  was  alkaline.  During  the  active  stages  of 
malarial  fever  the  saliva,  according  to  my  observations,  is  always 
decidedly  acid,  whilst  during  convalescence  it  is  generally  alkaline 
but  may  vary  from  alkaline  to  slightly  acid.  This  change  in  the 
intensity  of  the  acidity  of  the  saliva  corresponds,  in  a  general  war, 
with  the  diminution  of  acid  in  the  urine. 

B. — Quassia  and  soda.    Full,  nutritious  diet. 

Amount  of  urine  passed  during  the  last  twenty-four  hours,  21,000 
grains ;  urine  passed  during  the  last  afternoon,  evening,  and  night, 
orange-colored ;  sp.  gr.,  1014.  After  standing  a  few  hours  the  ^^ 
action  changed  from  the  acid  to  the  alkaline,  and  a  heavy,  light- 
yellow  deposit  was  thrown  down.  Urine  passed  this  morning  of 
a  light  straw  color ;  sp.  gr.,  1004. 

19th.  Says  that  he  feels  as  well  as  he  ever  did  in  his  life.  His 
been  walking  about  the  hospital  grounds.  Pulse,  60;  respirations, 
24.  Tongue,  skin,  and  temperature  normal.  Blister  almost  entirdj 
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healed.    This  patient  had  do  return  of  fever,  and  was  discharged 
from  the  hospital  a  few  days  after  this  observation. 


Case  illustrating  the  Effeots  of  Purgatives  in  Malarial  Fey 
THE  Relations  of  the  Pulse,  Respiration  and  Temperature  of 
Trunk  and  Extremities  in  Congestive  Fever — ^the  Formation  of 
Heart  Clots  in  the  Latter  Stages  of  Congestive  Fever.  The 
Chemical  Constitution  of  the  TJrine.  The  Chebocal  and  Physi- 
cal AND  Pathological  Changes  of  the  Organs. 

Trishraan,  age  28,  height  5  feet  7  inches,  weight  140  lbs. ;  dark 
brown  hair,  brown  eyes,  dark  complexion.  Has  been  in  Savannah 
nine  months.  Engineer  on  steam-tag  running  up  and  down  the 
Savannah  River.  One  month  ago  was  discharged  from  the  steam- 
tug,  and  commenced  "day  labor,"  along  the  wharves,  and  at  the 
saw-mill.  Habits  intemperate.  Has  been  sick  one  week.  Says  that 
"  three  days  ago  he  took  a  large  dose  of  castor  oil,  which  operated 
ten  times.  On  the  following  day  took  three  blue  pills,  and  yester- 
day took  another  dose  of  castor  oil,  which  has  been  operating  up  to 
the  present  time." 

August  24th,  1857, 1  o'clock  P.M.  Has  just  entered  the  hospital. 
Skin  cool.  Tongue  coated  with  yellow  fur.  Pulse  120.  Complains 
of  great  weakness.  R. — Sulphate  of  quinia  gr.  xv;  infusion  of  Vir- 
ginia snakeroot  f Sxvj. — Mix.    fgij  every  two  hours.    Diet,  gruel. 

25th,  12  o'clock  M.  Complains  of  great  pain  in  his  back.  Sur- 
face of  trunk  and  extremities  cool.  Tongue  dry  at  tip  and  centre, 
and  coated  with  yellow  fur.  No  tenderness  upon  pressure  of 
epigastriufn.    Bowels  loose. 

R. — Stop  sulph.  of  quinia  and  infusion  of  Virginia  snakeroot. 
B. — Calomel  gr.  xij ;  James's  powder  (jmlvts  antimonii  compmtus) 
gr.  xxij ;  mix  and  divide  into  six  powders.  Administer  one  pow- 
der every  three  hours.  If  the  extremities  continue  cool,  apply 
mustards 

26th,  12  o'clock  M.  During  the  afternoon  of  yesterday  was 
very  feeble,  and  at  one  time  was  almost  pulseless.  The  nurse 
administered  brandy.  This  induced  reaction.  Now  skin  of  trunk 
and  extremities  cool  and  moist.  Complexion  pale,  sallow;  lips  and 
gums  very  pale.  Tongue  coated  with  yellow  fur,  and  dry  at  tip. 
False  small  and  weak — so  feeble  that  it  is  with  ditliculty  that  it  can 
be  felt  at  all.  Pulse,  120 ;  respiration,  22.  Temperature  of  hand, 
95.5°  F. 


572 


OBSEBYATIONS   ON 


B. — Burnt  brandy  and  infusion  of  Virginia  snakeroot.  Apply 
sinapisms  to  extremities.    Diet,  arrowroot  and  brandy. 

8  o'clock  P.  M.  Pulse  a  little  stronger,  but  still  very  weak.  111 
Surface  of  trunk  and  extremities  warmer.  Tongue  cleaning  cS 
towards  the  tip ;  the  clean  portion  is  very  red,  dry,  and  glaz^ 
Has  no  pain,  and  rests  quietly.     Appears  to  be  very  weak. 

li. — Continue  brandy  and  infusion  of  Virginia  snakeroot. 

27th,  12  o'clock  M.  Pulse  120,  larger  in  volume,  but  stil! 
very  feeble,  and  with  difficulty  counted;  respiration,  24.  Skia 
a  little  warmer.  Temperature  of  atmosphere,  87.5^  F. ;  temp,  rf 
hand,  98^ ;  temp,  under  tongue,  98.6**.  There  is  a  great  want  of 
co-ordination  between  the  actions  of  the  circulatory  and  respiratoij 
systems.  Says  that  he  is  very  weak.  His  appearance  is  that  of 
complete  exhaustion.  Superior  portion  of  tongue  coated  with  drr 
yellow  fur.  A  lozenge-shaped  space  of  the  surface  of  the  tongae, 
extending  for  one  inch  from  the  tip  to  the  centre,  is  clean  and  of  i 
brilliant  red  color.  Teeth  coated  with  sordes.  Hands  and  tongue 
tremulous.  Says  that  he  feels  very  weak.  Has  no  |>ain  anywhere, 
and  lies  quiet. 

B. — Stop  the  calomel  and  James's  powder.  B. — Sulph.  of  quimi 
gr.  ij,  every  two  hours,  up  to  gr.xv.  Continue  brandy  and  infusioa 
of  snakeroot. 

Urine  orange  colored,  several  shades  higher  than  in  health,  bot 
much  less  highly  colored  than  usual  in  severe  cases  of  malarial 
fever.  Reaction  slightly  acid,  sp.  gr.  1009,  contained  as  usual  « 
uncomplicated  cases  of  malarial  fever,  no  albumen,  and  no  ^rape  sugnr. 
Amount  of  urine  collected  during  the  last  twenty-four  hours,  grs. 
16,144.  The  nurse  states  that  this  is  the  whole  amount  that  has 
been  passed. 


16,144  grains  of  urine.     ,^^  ^  ^    ^ 
excreted  In  2*  hour.,      '"^i^.^L 


contained 


coatained 


Water 

Solid  matters 

Urea 

Urio  acid 

Extractive  and  coloring  matters 
Fixed  saline  coustitaents 


Oralnn. 

15,745.336 
398.664 
170.610 
a  trace,  scarcely 
visible 
203.683 
24.161 


975.306 
24.674 
10.499 

a  trace 

12.560 
1.496 


7  o'clock  P.  M.  Much  worse.  Pulse  140,  feeble;  respiration  40, 
labored,  panting.  Extremities  feel  cold.  Temperature  of  hand,  90®. 
Restless,  groans  and  sighs  frequently.    Inclined  to  stnpor.    Intel- 
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lect  sluggish ;  when  aroused  appears  to  be  sensible,  but  articulates 
with  great  difficulty.  The  heart  appears  merely  to  flutter;  the 
sounds  are  so  rapid  and  feeble  that  they  are  counted  with  difficulty. 
The  circulation  in  the  capillaries  is  sluggish  and  feeble.  The  tem- 
perature, the  index  of  the  chemical  changes  of  the  elements  of  the 
solids  and  fluids,  is  below  the  normal  standard,  and  does  not  corres- 
pond with  the  frequency  of  the  circulation  and  respiration.  No 
pain  upon  pressure  of  epigastrium.  Asks  for  water  continually, 
and  complains  of  much  thirst.  The  nurse  has  just  raised  him  up 
to  administer  brandy ;  he  groans  and  tosses  about  the  bed,  and 
makes  several  ineffectual  efforts  to  rise ;  in  a  few  moments  he  is 
quiet  and  apparently  asleep. 

This  patient  died  thirty  minutes  after  this  observation, 

AUTOPSY  TWELVE  HOURS  ATTEB  DEATH. 

Exterior. — Body  muscular,  with  well-developed  limbs  and  promi- 
nent chest;  trunk  and  limbs  round,  and  not  emaciated.  Adipose 
matter  not  wasted.  Color  of  muscles  when  the  integument  was 
removed,  red  and  normal.  Color  of  the  skin  of  the  superior  parts 
of  the  corpse,  pale,  bloodless;  color  of  the  skin  of  the  inferior  parts 
of  the  corpse,  of  a  dark  purple.  This  dark  purple  color  gradually 
diminished  towards  the  superior  parts  of  the  body,  and  appeared 
to  have  been  due  to  the  gradual  settling  of  the  blood  in  the  capil- 
laries of  the  most  dependent  parts  towards  the  close  of  life,  when 
the  general  and  capillary  circulations  were  feeble.  Lips  and  gums 
very  pale,  almost  white.    Teeth  loaded  with  sordes. 

Head. — ^Dura  mater  unusually  thick  and  firm,  and  adherent  in 
several  places  to  the  arachnoid  membrane.  The  thickening  of  the 
dura  mater  and  the  adhesions  were  of  long  standing,  and  were  not 
connected  with  this  attack  of  malarial  fever.  Bloodvessels  of  the 
dura  mater  filled  with  blood. 

Arachnoid  membrane  opalescent,  pearl  colored,  and  in  many 
places  adherent  to  the  pia  mater.  These  adhesions,  like  those 
between  the  dura  mater  and  arachnoid  membrane,  were  apparently 
of  long  standing.  Between  the  arachnoid  membrane  and  pia  mater, 
bloody  serum  was  effused,  thus  imparting  to  these  membranes  (es- 
pecially the  inferior  portions  from  the  gravitation  of  the  blood)  a 
red  appearance. 

Bloodvessels  of  pia  mater  were  filled  with  blood.  The  blood- 
vessels of  those  portions  of  the  pia  mater  which  extended  into 
the   ventricles  of  the  brain^   were   also   engorged    with    blood. 
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The  ventricles  of  the  brain  contained  a  small  qaantity  of  dear 
serum. 

Stracture  of  cerebrum  appeared  to  be  softer  than  normal  Tii 
softening  may  have  been  the  result  of  partial  decomposi^ii. 
Bloodvessels  in  the  substance  of  the  brain,  distinct,  and  more  ear 
gorged  with  blood  than  usual. 

Structure  of  cerebellum,  medulla  oblongata  and  superior  portios 
of  spinal  cord,  appeared  to  be  normal.  Bloodvessels  of  spia£ 
cord  appeared  to  be  more  congested  with  blood  than  usual. 

ChesL — Heart  normal  in  structure;  contained  several  dots  cf 
blood,  which  from  their  ragged  appearance,  light-yellow  color,  asi 
freedom  from  colored  blood-corpuscles,  must  have  been  fonncd 
before  death.  Long,  fibrous  coagula  were  found  in  the  aorta  lyl 
vena  cava. 

■ 

Lungs, — Old  adhesions  in  several  places,  numerous  small  tuberete 
were  scattered  throughout  the  tissues  of  the  lungs.  The  tubercles  did 
not  appear  to  have  suppurated.  During  his  sickness  this  patkss 
showed  no  signs,  either  in  appearance  or  in  action,  of  the  existeooe 
of  these  tubercles. 

Superior  portions  of  the  lungs  (leaving  out  of  view  the  tuberda) 
were  normal  in  color  and  density.  The  inferior  portions  were  en- 
gorged with  blood,  and  the  most  dependent  portions  were  almos 
black  from  the  great  engorgement  of  the  bloodvessels  and  «^ 
laries,  and  when  cut  resembled  in  appearance  and  density  portions 
of  liver.  The  accumulation  of  blood  in  the  lower  pK>rtions  of  the 
lungs  was  due  to  the  action  of  gravity,  during  the  feeble  state  of 
the  circulation  previous  to  death.  The  chemical  changes  of  tbe 
elements  of  the  blood  and  organs  and  tissues  had  been  greatly  di- 
minished, previously  to  death ;  the  physical  forces  resulting  from 
these  chemical  changes  which  propelled  the  circulatory  appwatn^ 
and  worked  all  the  machinery,  were  correspondingly  diminisbedj 
and  the  blood  gradually  obeyed  the  physical  law  of  gravity,  wW^i 
although  constantly  acting  during  health,  was  counterbalanced  bf 
the  physical  forces  developed  by  the  chemical  changes  of  the  ele- 
ments of  the  organism. 

Abdomen. — Liver  normal  in  size,  and  of  a  slate  color  extemaJlf, 
and  of  a  dark  bronze  color  internally.  Substance  firm.  Wbca 
pressed,  the  dark  yellow,  greenish  bile  flowed  out  in  small  qawti- 
ties  from  the  cut  ends  of  the  hepatic  ducts.  Bloodvessels  of  tie 
liver  appeared  to  contain  more  than  the  normal  quantity  of  blood. 
Blood  of  liver  dark  purplish-brown,  and  did  not  change  to  ^ 
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arterial  hue  when  exposed  to  the  action  of  the  oxygen  of  the  atmo- 
sphere. 

The  liver  contained  animal  starch,  but  no  hepatic  sugar. 
Under  the  microscope  the  cells  of  the  liver  appeared  normal, 
-with  the  exception  that  many  of  them  contained  more  oil-globules 
than  usual. 

The  gall-bladder  was  filled  with  bile,  which  was  of  a  dark  brown- 
ish-green when  seen  in  mass,  and  of  a  gamboge  color  when  viewed 
in  thin  layers.  The  surface  of  the  gall-bladder  was  of  this  gamboge 
color,  from  the  endosmosis  of  the  bile,  probably  after  death. 

Spleen  enlarged ;  color  dark  slate,  two  shades  darker  than  the 
liver.  Tissues  of  spleen  softened ;  partially  disorganized.  When 
the  organ  was  pressed  gently  between  the  fingers  it  was  evident 
that  the  tissues  gave  way. 

Mud  of  spleen  of  a  dark  purplish-brown  color.  This  dark  color 
was  not  altered,  notwithstanding  that  it  was  exposed  to  the  action 
of  the  atmosphere  for  twenty-four  hours.  When  first  removed,  the 
mud  of  the  spleen  coagulated  slightly.  The  coagulum,  however, 
possessed  no  consistency,  and  was  readily  dissolved.  When  the 
mud  of  the  spleen  (pulp  and  extra vasated  blood)  was  examined 
tinder  the  microscope,  it  was  found  to  consist  of  colored  and  color- 
less blood-corpuscles  and  numerous  granules  of  a  black  color. 
These  black  granules  were  frequently  conglomerated  together, 
forming  dark  flakes  like  the  coffee-ground  sediment  of  the  black 
vomit  of  yellow  fever.  Many  of  the  colored  corpuscles  appeared 
to  be  swollen.  The  colorless  corpuscles  appeared  to  be  more 
numerous  than  normal. 

Alimentary  Canal. — Stomach  contained  no  fluid  or  gas;  blood- 
vessels upon  the  exterior  filled  with  blood.  Mucous  membrane  of 
stomach  of  a  dark  purplish  color.  The  color  of  the  mucous  mem- 
brane was  not  uniform ;  it  was  much  deeper  in  some  spots  than  in 
others,  thus  presenting  a  mottled  appearance. 

The  compound  muciparous  follicles  (Brunner's  glands)  of  the 
stomach  and  duodenum  were  prominent  and  enlarged. 

Bloodvessels  of  the  superior  and  inferior  portions  of  the  intestinal 
canal  appeared  to  be  more  engorged  with  blood  than  those  of  the 
middle  portions.  The  mucous  membrane  of  the  small  intestine  was 
covered  by  a  layer  of  mucus  and  fecal  matter,  colored  yellow  by 
the  bile. 
The  solitary  glands  in  the  inferior  portion  of  the  ileum,  and 
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especially  in  the  region  of  the  ileo-Cffical  valve,  were  enlarged  ud 
distinct. 

The  glands  of  Peyer  were  distinct,  but  not  enlarged  or  inflamd. 

The  seroas  membrane  of  the  intestines  bore  the  marks  of  an  old 
inflammation.  The  serous  membrane  was  thickened,  and  orgaoized 
bands  of  coagulable  lymph  in  many  places  bound  the  large  and 
small  intestines  together  and  to  the  walls  of  the  abdominal  czm. 
This  inflammation  had  nothing  whatever  to  do  with  the  presea; 
attack. 

Kidneys  normal  in  size  and  structure.  Blood  had  settled  in  die 
vessels  and  capillaries  of  the  inferior  dependent  portions.  Cohf^j 
superior  portions  of  kidneys  normal;  color  of  inferior  dependent pcaiifM 
almost  as  dark  as  the  slate-colored  liver. 

The  bloodvessels  and  capillaries  of  the  cellular  tissue  of  the  pos- 
terior dependent  walls  of  the  abdominal  cavity  were  engorged  widi 
blood,  whilst  those  of  the  upper  anterior  and  lateral  walls  were 
almost  devoid  of  blood.  This  was  due  to  the  action  of  graviir 
upon  the  enfeebled  circulation. 

The  facts  which  we  have  presented  show  that  the  capillary  dr- 
culation  had  been  greatly  enfeebled  in  every  organ  and  tissne 
previous  to  death,  and  the  blood  necessarily  accumulated  in  tk 
roost  dependent  bloodvessels  and  capillaries.  This  view  is  farther 
confirmed  by  the  fact  that  the  vena  cava  contained  but  little  hlod 

The  bladder  contained  5000  grains  of  light-colored  urine. 

Reaction  acid ;  sp.  gr.,  1008.7. 

After  standing  forty-eight  hours  no  deposit  was  thrown  down. 
This  was  also  true  of  the  former  specimen  of  urine. 


Water 

Solid  matters  .... 

Urea 

Urio  acid  .... 

Extractive  and  coloring  matters 
Fixed  saline  constituents 


MOO  graini  of  urine 
oonuined 


Grains. 

4863.140 

136.860 

38.945 

0.240 

88.005 

9.120 


1000  p^rtM  oC  niia* 
eontiliM' 


972.628 

27.373 

7.789 

0.048 

i7.eoi 

1.824 


0ON0L17SION& 


(1.)  The  slate-colored  liver,  the  dark  greenish-brown  bile,  the 
absence  of  grape  sugar  and  the  presence  of  animal  starch  in  tbc 
liver — the  slate-colored,  enlarged,  engorged,  softened  spleen-^^ 
monstrated  that  this  was  a  case  of  malarial  fever. 
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(2.)  The  rapid  and  feeble  action  of  the  heart;  the  rapid  and  feeble 
pulse ;  the  depressed  temperature  of  the  trunk  and  extremities ; 
i^he  dry,  red  tongue ;  the  complete  exhaustion  of  the  muscular  and 
aervous  force;  the  acid,  light-colored  urine;  the  feeble  general  and 
capillary  circulation,  gradually  overcome  by  the  action  of  gravity ; 
Lhe  gradual  settling  of  the  blood  previous  to  death  in  the  blood- 
vessels of  the  most  dependent  parts  of  all  the  organs  and  tissues; 
the  alterations  of  the  blood-corpuscles  of  the  liver  and  spleen;  the 
alterations  in  the  color  and  constitution  of  the  bile;  the  destruction 
of  the  special  ferment  in  the  blood  which  converted  the  animal 
Btarch  into  grape  sugar — demonstrated  that  the  malarial  poison 
had  not  only  interfered  with  the  action  of  the  cerebro-spinal  sys- 
tem, but  had  also  affected  the  sympathetic  system,  and  produced 
profound  alterations  in  the  structure  of  the  nutritive  fluids,  and  cor- 
respondingly interfered  with  the  chemical  changes,  the  development 
of  the  forces,  and  the  formation  of  the  secretions  and  excretions. 

(3.)  The  rapid  exhaustion  of  the  forces  was,  without  doubt,  due, 
in  a  great  measure,  to  the  severe  purgation  to  which  this  patient 
had  been  subjected  previous  to  his  entrance  into  the  hospital,  and 
to  his  previous  intemperate  habits,  and  to  the  presence  of  tubercles 
in  the  lungs.  The  administration  of  large  doses  of  purgative  medi- 
cines (castor  oil  and  blue  pill),  without  any  sulphate  of  quinia,  and 
without  any  stimulants,  converted  an  ordinary  case  of  malarial 
fever  into  a  congestive  malarial  fever.  The  term  congestive,  as 
applied  to  this  case,  means  nothing  more  than  a  state  of  exhaustion, 
inability  to  resist  the  action  of  the  malarial  poison,  inability  to 
react. 

(4.)  The  plan  of  treatment  in  this  case  was  correct  in  principle, 
but  radically  deficient  in  energy.  Stimulants  were  administered, 
but  not  in  sufficient  quantities.  Sinapisms  were  used,  but  not  often 
enough,  nor  large  enough,  nor  long  enough.  Sulphate  of  quinia 
was  administered,  but  too  infrequently  and  in  too  small  doses  to  be 
efficient,  and  much  valuable  time  was  wasted.  This  case  demanded 
prompt  and  vigorous  action.  Large  doses  of  the  sulphate  of  quinia 
and  the  most  diffusible  and  powerful  stimulants  should  have  been 
promptly  and  frequently  administered,  and  the  extremities  should 
have  been  repeatedly  covered  with  sinapisms. 
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Case  illustratinq  the  Action  of  Puboatives  in  Malarial  Fsra 
Principles  which  should  govern  the  Administration  or  frxk 

TIYES  IN  MaTjARTAL  FsYER. 

English  seaman ;  height  5  feet  7^  inches ;  weight  145  ftmk: 
black  hair,  brown  eyes,  dark  complexion ;  age  46;  well-bailt,  m^ 
cular  man.  First  trip  to  Savannah.  Has  been  in  this  portthre 
weeks,  and  during  this  time  has  slept  on  board  ship. 

October  13, 1857,  11  o'clock  A.M.  Says  that  be  was  taken stk 
two  days  ago,  with  pain  in  his  head  and  bones,  and  loss  of  appetin 
Last  night,  between  8  and  9  o'clock  P.  M.,  had  a  chill,  which  hated 
for  one  hour,  and  was  succeeded  by  fever,  which  remitted  this  mon- 
ing  with  a  profuse  perspiration.  Tongue  pale  and  clean.  Boveh 
have  not  been  moved  for  three  days. 

B. — Calomel  gr.  xij ;  sulphate  of  quinia  gr.  vj. — Mix.  Admi- 
nister immediately,  and  follow  with  castor  oil  in  foar  hours,  ii 
soon  as  the  medicine  has  operated  once,  give  gr.  v  of  the  sulpha 
of  quinia  every  three  hours,  up  to  gr.  xx. 

13th,  11  o'clock  A.  M.  The  medicine  operated  freely.  Has  takes 
twenty-six  grains  of  the  sulphate  of  quinia.  The  patient  is  w&k 
and  stupid.  Pays  no  attention  to  inquiries,  even  when  the  voice 
is  greatly  elevated.  When  aroused  by  violent  shaking,  answcts 
incoherently,  and  in  a  few  moments  relapses  into  a  stupor.  Gr^ 
tenderness  upon  pressure  of  epigastric  region ;  pressure  hercarooses 
him,  and  he  cries  out.  Pulse  120,  very  feeble;  so  feeble  thelitis 
with  difficulty  that  it  can  be  felt,  and  with  still  greater  difficahy 
that  its  number  of  beats  to  the  minute  can  be  ascertained;  re^in* 
tion  40,  thoracic,  labored.  Tongue  coated  with  yellow  far,  moist, 
and  soft.    Skin  warm  and  moist;  in  a  perspiration. 

Administered  fjij  of  a  mixture  of  equal  parts  of  brandy  ^ 
infusion  of  Virginia  snakeroot.  As  soon  as  the  fluids  entered  the 
stomach  they  were  ejected  again,  with  great  violence,  over  the  table 
and  the  neighboring  bed.  The  brandy  and  infusion  of  Buskeroc^ 
had  mingled  with  the  contents  of  the  stomach,  and  were  of  a  greeo 
color.  The  act  of  vomiting  was  performed,  apparently,  witW 
any  effi^rt.  There  was  no  retching  previous  to  the  ejection  of  tie 
fluids.    They  came  up  in  a  stream. 

R. — Mustards  to  extremities  and  interior  surface  of  thighs,  vA 
a  blister  six  inches  by  five  over  the  epigastric  region. 

B. — Lime-water  f3ij ;  milk  f 3ij ;  solution  of  acetate  of  morpto 
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f  3j. — Mix.  Administer  immediately,  and  repeat  every  half  hour 
until  his  stomach  is  settled.  As  soon  as  the  stomach  will  retain 
this  mixture,  administer  sulphate  of  quinia,  brandy,  and  infusion 
of  Virginia  snakeroot,  freely. 

8  o'clock  P.  M.  More  sensible  than  this  morning,  but  weak  and 
restless.  Breathing  not  so  accelerated  and  labored.  Pulse  120, 
still  very  feeble.    Blister  is  drawing. 

B. — Sulphate  of  quinia  gr.  v  every  three  hours,  up  to  gr.  xxx. 
If  his  stomach  rejects  this,  give  the  following  injection : — 
R. — Sulphate  of  quinia  gr.  x ;   starch  f 5ij ;   tincture  of  opium 
tifLxv. — Mix.    Eepeat  every  three  hours  until  forty  grains  of  the 
sulphate  of  quinia  have  been  administered.    Administer  brandy, 
infusion  of  Virginia  snakeroot,  and  spirit  of  mindererus,  freely. 

14tb,  11  o'clock  A.  M.    Says  that  he  is  much  better.    Intellect 
clear ;  answers  coherently.    He  is  much  more  quiet.    Blister  has 
drawn  well ;  serum  golden  colored.    Pulse  96,  much  stronger  and 
more  regular,  but  still  feeble;  respiration,  24.    Tongue  soft  and 
moist;  superior  portion  coated  with  white  fur.    Under  the  action 
of  sulphate  of  quinia  and  stimulants  the  pulse  has  diminished  in 
frequency  and  increased  in  volume,  and  the  respiration  has  dimi- 
nished in  frequency,  and  the  spasmodic  actions  of  the  respiratory 
muscles  have  ceased,  and  the  nervous  system  has  been  aroused,  and 
the  dull  intellect  has  resumed  its  normal  actions.    If  stimulants  had 
been  untkheld,  it  is  highly  probable  that  this  patient  would  have  died 
from  complete  exhaustion  of  the  nervous  and  vital  powers,  conse- 
quent upon  the  action  of  the  malarial  poison,  either  directly  upon 
the  nervous  ganglia  of  the  sympathetic  system  presiding  over  the 
respiration  and  circulation ;  or  by  such  changes  in  the  elements  of 
the  blood  (especially  of  the  blood-corpuscles)  as  resulted  in  the 
perversion  of  the  nutritive  elements  of  the  nervous  ganglia,  or  in 
the  generation  of  compounds  in  the  blood  and  in  the  secretions  of 
the  liver,  spleen,  and  alimentary  canal,  which  acted  as  poisons  upon 
the  sympathetic  and  cerebro-spinal  nervous  systems,  or  by  the 
simultaneous  action  of  the  poison  in  all  these  different  ways. 

B.— Continue  brandy  and  infusion  of  Virginia  snakeroot.    Stop 
sulphate  of  quinia.    Diet,  milk  punch  and  arrowroot. 

15th,  11  o'clock  A.  M.     Continues  to  improve.    Has  no  pain 
anywhere.    Tip  of  tongue  clean  and  redder  than  normal ;  posterior 
portion  coated  with  patches  of  black  fur.    Pulse,  88  ;  respiration, 
16.    Temperature  of  trunk  normal ;  reaction  of  saliva  neutral. 
B. — Continue  stimulants  and  nutritious  diet. 


680 


OBSBRyA.TIONS   ON 


8  o'clock  p.  M.  Continues  to  improve.  Up  to  the  present  tisL 
owing  to  the  action  of  the  medicine,  the  congestive  chill,  delina& 
and  weakness,  it  has  been  impossible  to  obtain  any  urine  kz 
analysis.  Urine  passed  this  afternoon  orange  colored.  Amooft 
passed  daring  the  last  twenty-four  hours,  5050  grs.;  calcokiei 
amount  for  twenty-four  hours,  15,510;  sp.  gr.,  1010 ;   reactioQ  leai 


fiOSO  grains  of 

urine,  excreted 

during  S  hoars, 

contained 

15,150  grains  of 

orine,  calculated     ICOO  pait»  «f  ■$» 
for  24  hours,                   coiiUia«4 
eontaUaed 

Urea 

Urio  acid        .... 
Fixed  saline  conatitaents 

Grains. 

129.495 

3.250 

8.500 

Grains. 

338.395 

9.750 

25.500 

i 

25.64Z 
0.643 
1.683 

16th,  11  o'clock  A.  M.  Continues  to  improve.  Tongue  soft. 
moist  and  normal  in  appearance.  Reaction  of  saliva  decidedlj 
acid.  His  appetite  is  good.  Pulse,  84:;  respiration,  15.  Uriae 
passed  during  the  night,  of  a  deep  orange  color;  sp.  gr.  101^ 
Reaction  when  first  voided  acid,  after  the  lapse  of  fifteen  boon 
slightly  alkaline.  Simultaneously  with  the  change  from  acid  to 
alkaline,  there  was  the  formation  of  numerous  well  formed  pris- 
matic crystals  of  triple  phosphate.  When  the  urine  was  held  k 
the  sunlight,  these  crystals  sparkled  like  particles  of  silver. 


1000  parts  of  Urine  contained — 
Urea  • 

Urio  aold    • 
Fixed  saline  constituents  • 


24.761 
0.029 
1.773 


B. — Continue  brandy  and  infusion  of  Virginia  snakeroot  aod 
nutritious  diet. 

B. — Quassia  and  soda. 

17th.  Greatly  improved;  dressed  and  walking  about  the  hospital 
yard.  Pulse,  72.  Tongue,  skin,  respiration  and  temperature,  nor- 
mal.   Complains  of  nothing  but  weakness. 

The  captain  of  the  vessel  to  which  this  seaman  belonged  h«s 
just  informed  me  that  his  crew  consisted  of  eight  men  and  a  woioan 
(the  cook).  Four  of  the  men  and  the  cook  slept  aboard  the  ship 
lying  in  the  Savannah  River.  Every  one  was  taken  sick  with 
malarial  fever,  and  entered  the  hospital.  Of  the  four  seamen  who 
slept  ashore,  two  were  taken  sick;  their  attacks,  however,  were 
much  lighter  than  those  who  slept  on  board  the  ship. 
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conclusions. 

^Principles  which  should  govern  the  Administration  of  Purgatives 

IN  Malarial  Fever. 

(1.)  This  case  illustrates  the  necessity  of  watching  the  action  of 
purgatives  in  malarial  fever. 

I  have  treated  numerous  cases  of  malarial  fever,  both  with  and 
-without  purgatives,  and  from  a  careful  comparison  of  the  results  of 
the  different  modes  of  treatment,  have  found  that  the  disease  yields 
much  sooner  to  the  action  of  the  sulphate  of  quinia,  after  the  action 
of  a  purgative.    The  purgative  which  I  have  almost  invariably 
employed  at  the  commencement  of  the  disease,  is  calomel.    It  was 
administered  in  doses  from  vij  to  xij  grains,  conjoined  with  from  v 
to  vij  grains  of  the  sulphate  of  quinia.    The  liver  and  portal  circu- 
lation, and  perhaps  the  spleen  to  a  certain  extent,  are  relieved  by 
the  action  of  the  purgative,  and  the  sulphate  of  quinia  is  absorbed 
much  more  readily  and  rapidly.     The  sulphate  of  quinia  appears 
to  affect  the  head  much  less  after  the  action  of  a  purgative.    I  have 
frequently  observed,  that  in  both  intermittent  and  remittent  fever, 
the  action  of  calomel  on  the  alimentary  canal,  and  liver,  especially 
when  accompanied  by,  and  followed  with  large  doses  of  sulphate 
of  quinia,  was  attended  with  relaxation  of  the  hard  dry  skin,  in- 
crease of  the  secretions  of  the  dry  red  mucous  membrane  of  the 
tongue  and  mouth,  and  relief  of  the  cerebral  symptoms. 

The  purgative  by  no  means  cures  the  disease.  The  purgative  simply 
excites  the  alimentary  canal  to  eliminate  and  throw  off  offending 
matters,  and  relieves  the  congestion  of  important  organs,  and  thus 
equalizes  the  circulation,  promotes  secretion,  and  secondarily  re- 
lieves some  of  the  nervous  phenomena.  If  the  patient  was  left  thus 
without  farther  treatment,  the  malarial  poison  would  still  continue 
its  work  unchecked.  The  purgative  "  prepares  the  system"  for  the 
action  of  sulphate  of  quinia  and  stimulants. 

In  the  administration  of  purgatives  in  malarial  fever,  however, 
the  practitioner  should  always  bear  in  mind  the  important  fact, 
that  there  are  certain  cases,  as  the  present  one,  and  others  already 
recorded,  in  which  purgatives  will  produce  in  conjunction  with  the 
malarial  poison,  sudden  and  dangerous  depression  of  the  system. 
It  is  important  that  the  practitioner  should  study  carefully  the 
indications  for  and  against  the  employment  of  purgatives. 

I  will  state  my  experience  in  the  following  propositions : — 
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(a.)  Whenever  there  is  a  full^  rapid,  bounding  pulse^  rapid  re^^'n- 
tion  and  corresponding  chemical  change  and  developmeni  of  heat;  tr.V**'' 
the  tongue  be  red  or  pale,  dry  or  moist;  whether  the  shin  he  dry  or 
whether  the  intellect  be  clear  or  clouded,  a  moderate  dose  qfcalom^lj 
dally  if  it  be  mixed  with  sulphate  of  quinia,  will  prove  highly  l^nnpc^, 
and  ex2>edite  the  subsequent  action  of  the  sulphate  of  quinia^  andhoit^ 
the  termination  of  the  disease. 

(b.)  Whenever  there  is  a  feeble,  rapid  pulse,  and  rapid,  thoracic  n^ 
ration,  and  no  corresponding  elevation  of  temperature  (in  many  corf  «s 
great  depression),  ivith  or  vnthout  a  dry,  red  tongue,  tenth  a  dry,  ham 
skin,  or  with  a  cold  clammy  sweat,  with  or  vAthoxU  cerebral  disturbanet 
with  or  without  restlessness,  purgatives  should  be  rigidly  avoided 

(c.)  Whenever  there  is  a  marked  want  of  co-ordination  between  i 
actions  of  the  circulatory  and  respiratory  systems,  and  the  dtemioA 
changes  and  consequent  development  of  the  physical  and  nervous  famt, 
purgatives  should  be  avoided 

((/.)  If  purgatives  be  administered,  without  being  followed  vitk 
sulphate  of  quinia,  they  act  in  conjunction  with  the  malarial  poisoe, 
by  diminishing  the  amount  of  the  blood  and  depressing  the  foftes. 

(e.)  If  purgatives  be  administered  repeatedly  with  or  without 
sulphate  of  quinia,  they  may  convert  a  case  of  simple  intermiUeiit 
or  remittent  fever,  into  one  of  congestive  fever. 

(/.)  The  best  purgative  is  calomel. 

{g.)  The  proper  time  for  the  administration  of  the  purgatire^  is 
at  the  commencement  of  the  disease. 

(h.)  After  the  free  evacuation  of  the  intestinal  canal,  the  purga- 
tive should  not  be  repeated. 

(t.)  The  action  of  the  purgative  in  all  cases'  oF  malarial  fe?er 
should  be  carefully  watched,  and  if  there  is  any  depression  of  the 
forces,  stimulants  and  sulphate  of  quinia  should  be  immediatelj 
and  liberally  administered,  and  sinapisms  or  blisters  applied.  Car- 
bonate of  ammonia  is  one  of  the  most  valuable  stimulants  in  these 
cases;  sulphate  of  quinia  should  always  be  combined  with  the 
purgative. 

(2.)  The  tongue  did  not  present  the  dry,  harsh,  red  appearauce, 
so  common  in  these  severe  cases. 

I  have  observed  that  the  dry,  red  tongue,  is  more  common  in 
the  first  than  in  the  second  or  succeeding  attacks  of  malarial  fever. 
This  patient  stated  that  he  had  a  severe  attack  of  fever,  sevend 
years  ago,  on  the  coast  of  Africa,  at  the  mouth  of  the  river 
Sierra  Leone.     Says  that  this  attack  was  similar  to  the  present 
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one.  He  was  out  of  his  head,  and  no  hopes  were  entertained  of 
liis  recovery.  The  fever  was  of  a  malignant  type.  The  crew  of  the 
sbip  was  composed  of  eight  strong  active  men,  and  out  of  this  num- 
l>er,  six  died.  It  is  highly  probable  that  the  disease  was  malarial 
fever.  It  is  reasonable  to  suppose  that  this  severe  attack  of  malig- 
nant malarial  fever  left  a  permanent  impress  upon  his  constitution, 
and  influenced  the  symptoms  of  the  present  attack. 

In  attempting  to  account  for  the  difierent  manifestations  of  dis- 
eafle,  we  have  not,  in  the  present  state  of  science,  access  to  all  the 
data,  such  as  original  constitution,  previous  habits  and  previous 
diseases. 

It  is  probable  that  the  course  of  severe  diseases  is  always  modi- 
fied by  the  constitution,  diet,  occupation,  and  previous  habits, 
vrhether  virtuous  or  vicious,  temperate  or  intemperate,  and  by  pre- 
irious  diseases,  and  by  the  relations  of  the  individual  and  his  an- 
cestors to  the  climate  and  soil.  We  know  that  in  a  body  of  strong 
bealthy  men,  exposed  to  precisely  the  same  sources  of  malarial 
disease,  we  may  have  manifestations  of  disease,  from  a  slight  febrile 
excitement,  scarcely  deviating  from  the  condition  of  health,  down 
to  the  most  malignant  type,  commonly  called  congestive  fever. 

If  all  have  been  alike  exposed  upon  the  same  small  ship,  to  the 
same  poison,  whence  this  difference  ? 

The  difficulty  and  complexity  of  this  problem  may  be  compre- 
hended when  we  state  that,  amongst  other  things,  its  solution 
would  demand  a  knowledge  of  the  previous  history  of  the  physical, 
chemical,  physiological,  and  moral  influences  of  soil  and  climate, 
and  disease  upon  the  ancestors,  and  even  upon  the  races;  would 
demand  a  knowledge  of  all  hereditary  tendencies,  peculiarities  of 
temperament  and  idiosyncrasy;  would  demand  a  knowledge  of 
the  relative  activity  and  perfection  of  the  individual  organs  and 
apparatus,  and  of  the  relations  of  these  to  each  other ;  would  de- 
mand a  knowledge  of  the  relations  of  the  vital  force  to  the  matter 
of  each  organ,  and  tissue,  and  apparatus,  and  to  the  morbific  agent 
or  agents ;  would  demand  a  knowledge  of  the  action  and  reaction 
of  the  morbific  matter  upon  the  different  forms  of  organized  struc- 
ture, and  the  consequent  derangement  of  the  physical,  nervous,  in- 
tellectual, and  moral  phenomena ;  would  demand  a  knowledge  of 
the  relations  of  chemical  action  to  the  development  of  the  physical 
and  nervous  forces^  and  the  action  of  the  intellectual  and  moral  facul- 
ties; would  demand  a  knowledge  of  the  correlations  of  the  physical, 
vital,  nervous,  intellectual,  and  moral  phenomena ;  would  demand 
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a  knowledge  of  the  relations  between  physiological  pbenomenar^i 
the  phenomena  of  the  exterior  universe.  Everjr  candid  man  vl 
admit  that  the  solution  of  such  a  problem  is  impossible  at  the  pr^ 
sent  time,  because  the  facts  are  wanting.  And  they  will  be  kH!| 
wanting,  owing  to  the  extreme  complexity  of  the  phenomena. 

A  thorough  knowledge  of  pathological  phenomena^  necessarily  inchna 
a  knowledge  of  the  relations  of  all  the  phenomena  of  the  unti^erse.  TVc 
dignity  and  glory  of  a  science  should  certainly  depend  apoa  tbe 
multitude  and  complexity  of  its  phenomena.  We  hope,  howerer 
that  the  day  will  come  when  the  science  of  medicine  shall  be  foaiid«d 
upon  the  immovable  basis  of  inductive  philosophy,  and  the  worH 
be  compelled  to  recognize  the  truth,  that  the  solation  of  the  pro- 
blems of  medicine  requires  a  higher  exercise  of  the  reasoning  facai- 
ties  than  the  solution  of  the  most  complicated  and  difficult  pro- 
blems in  physical  and  chemical  science ;  a  higher  exercise  of  tlie 
reasoning  faculties  than  the  solution  of  even  the  grandest  probleav 
of  astronomy. 

Case  op  Congestive  Fever,  illustrating  the  Effects  op  the  Miu- 
RIAL  Poison  upon  the  Nervous  System,  Muscular  System  a® 
Organs;  the  Physical  and  Chemical  Changes  of  the  Urine:  a5J 
ALSO  THE  Formation  of  Heart-Clots.  Treatment  of  CoNGCsnn 
Fever. 

Observation. — German ;  age,  40 ;  height,  5  feet  9  inches ;  weight 
150  lbs.;  black  hair,  black  eyes ;  sallow  complexion ;  occapation^ 
bar-keeper. 

October  16, 1857,  8  o'clock  P.  M.  Has  just  entered  the  hospitd 
Is  unable  to  give  coherent  answers,  and  is  either  stupid  or  unabk 
to  Bpeak  the  English  language.  His  companion  states  that  this 
patient  has  been  in  Savannah  for  two  months,  and  has  been  sick 
with  chill  and  fever  for  two  weeks.  He  is  exceedingly  weak,  and 
his  intellect  wanders.     Pulse  112,  rather  feeble. 

B. — Calomel  gr.  xij;  sulphate  of  quinia  gr.  yj. — Mix.  Ad- 
minister and  follow  with  castor  oil  in  four  hours. 

B. — As  soon  as  the  calomel  has  acted  once,  commence  with 
sulph.  of  quinia,  gr.  v  every  three  hours  up  to  gr.  xx. 

17th,  11  A.  M.  When  I  saw  this  patient  last  night,  I  supposed 
that  this  stupidity  and  difficulty  of  speech  were  due,  in  a  great 
measure,  to  the  fact  that  he  was  a  foreigner,  imperfectly  acquainted 
with  our  language.    A  careful  examination  this  morning,  however, 
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liowa  that  the  difiScnlty  of  speech  and  torpor  of  intellect  are  de- 
pendent upon  the  effects  of  the  malarial  poison  (either  directly  or 
ndirectly)  upon  the  brain.  When  questioned,  endeavors  to  con- 
rerse ;  commences  sentences,  but  is  unable  to  finish  them.  Pulse 
L24,  very  feeble;  respiration,  28;  tongue,  dry,  hard,  and  rough, 
ind  coated  with  dry,  brownish-yellow  fur.  The  tongue  feels  very 
sard  and  rough.  There  is  not  moisture  enough  in  his  mouth  to 
>roduce  any  sensible  eSect  upon  a  bit  of  paper  pressed  against  the 
tongue.  Skin  warm  and  dry.  The  temperature  of  the  skin  cor- 
responds with  the  feebleness  of  the  pulse,  but  not  to  its  frequency, 
ind  not  to  the  frequency  of  respiration.    Says  that  he  feels  well. 

B. — Mustards  to  extremities.  Cut  cups  to  temples  and  back  of 
leck.  B. — Administer  freely,  brandy,  infusion  of  Yirginia  snake- 
root,  spirit  of  mindererus,  and  sulphate  of  quinia. 

8  o'clock  P.  M.  The  cut  cups  and  mustards  aroused  him  for  a 
short  time,  but  he  has  relapsed  into  the  state  of  partial  stupor,  in 
spite  of  the  action  of  the  sulphate  of  quinia  and  stimulants. 

B. — Continue  stimulants,  infusion  of  Yirginia  snakeroot,  and 
sulphate  of  quinia. 

18th,  11  o'clock  A.  M.  No  improvement.  Tongue  very  red  at 
edges  and  tip,  which  are  free  from  fur.  Surface  of  tongue  coated 
with  dry,  yellow  fur,  and  presents  the  same  dry,  rough  feeling  and 
appearance.  Teeth  coated  with  sordes.  The  pulse  is  so  rapid  and 
feeble  that  it  is  almost  impossible  to  ascertain  accurately  its  num- 
ber of  beats.  It  feels  like  the  delicate  pulsations  of  a  minute 
capillary  filled  with  water.  The  pulsations  cease,  as  soon  as  the 
slightest  pressure  is  made.  Pulse,  155  to  minute.  The  heart 
merely  thumps  (flutters).  The  two  sounds  are  merged  into  one,  and 
cannot  be  distinguished.  The  sounds  of  the  heart  correspond  in 
number  to  the  beating  of  the  pulse,  155  to  minute.  The  corres- 
pondence of  the  two  was  examined  not  only  by  separate  calculation, 
but  also  by  applying  the  ear  over  the  region  of  the  chest,  and  the 
hand  over  the  pulse  at  the  wrist.  Bespiration  84,  spasmodic. 
Skin  covered  with  cold,  clammy  sweat.  Extremities  are  at  least 
20  degrees  below  the  normal  standard.  Trunk  and  head  feel  cold ; 
their  temperature  several  degrees  below  the  normal  standard. 

The  action  of  the  heart  is  feeble ;  the  capillary  circulation  is 
exceedingly  feeble  and  sluggish.  The  distribution  of  the  nutritive 
and  foroe  elements  is  correspondingly  retarded,  and,  as  a  necessary 
consequence,  the  chemical  changes  are  diminished  and  altered  both 
in  quantity  and  kind. 
VOL.  XII.— 88 
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The  patient  is  very  restless,  tosses  about  the  bed,  and  b  wik 
the  greatest  difficulty  retained  in  bed.  Passes  his  water  and  fees 
in  bed.  lotelleot  wandering ;  talks  incoherently.  Says  that  be  ii 
perfectly  well,  and  wishes  nothing  but  water.  When  aroosel,  ^ 
eye  looks  bright,  and  there  is  no  expression  of  pain  or  uneasiiieai 
upon  his  countenance. 

During  the  last  thirty-six  hours  has  taken  fifty  grains  of  tk 
sulphate  of  quinia,  together  with  large  quantities  of  stimdatia. 
Mustards  have  been  frequently  applied.  The  effect  of  these  reB» 
dies  appears  to  be  only  palliative.  They  have  produced  no  p& 
manent  beneficial  effect  Whenever  the  mustards  and  stimulaois 
were  withheld,  the  forces  decreased  rapidly,  and  the  patient  woiM 
relapse  almost  into  a  profound  stupor.  The  action  of  the  mustarii 
was  very  slow  on  account  of  the  sluggish  capillary  circulatioiL 

B. — Continue  stimulants.  Apply  bottles  of  hot  water  to  the  ex- 
tremities. Administer  10  grains  of  the  sulphate  of  quinia  imffi^ 
diately,  and  repeat  every  three  hours.   R. — Blister  to  back  of  uadL 

9^  o'clock  P.  M.  The  mustards  and  stimulants  aroused  him,aBfi 
at  6  o'clock  P.  M.  this  evening  his  pulse  was  fuller,  his  tongue  v» 
moister,  his  intellect  clearer,  and  the  restlessness  had,  in  a  gr^ 
measure,  disappeared.  The  patient,  during  the  momentary  abeeoee 
of  the  nurse,  got  out  of  bed  and  attempted  to  walk  across  the  floor, 
to  the  bucket  of  water  at  the  other  end  of  the  ward.  He  bad  not 
proceeded  more  than  five  steps,  before  he  fell  upon  the  floor,  cooeh 
pletely  exhausted.  Almost  immediately  his  pulse  became  moie 
frequent  and  feeble,  in  fact,  almost  entirely  disappeared,  and  bis 
extremities  became  much  colder.  Mustards  were  again  applied, 
and  stimulants  administered.  Under  the  action  of  these,  his  car- 
culation,  both  general  and  capillary,  was  increased  somewhat  in 
force,  and  his  exhausted  forces  revived. 

Now  his  pulse  is  136,  and  his  respiration  32.  The  sordes  o&  die 
teeth,  which  were  this  morning  perfectly  dry,  are  moister;  the  tongsfi 
is  moister;  the  pulse  is  fuller  (although  still  exceedingly  feeble  and 
flickering),  than  it  was  this  morning. 

There  is  an  unnatural  brilliancy  about  his  eye,  and  excitement 
about  his  intellect.  He  converses  freely  for  the  first  time ;  smji 
that  he  feels  perfectly  well,  and  wishes  to  go  immediately  home  to 
the  hotel  and  take  the  place  of  the  bar<keeper,  who  he  says  is  sicfc. 
Complains  bitterly  of  being  confined  to  bed,  when  nothing  is  the 
matter  with  him,  and  he  feels  as  strong  and  as  well  as  he  ever  did 
in  his  life.    Has  been  quarrelling  with  the  nurse,  and  threatens 
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vengeaDce,  because  he  confines  him  to  bed  and  will  not  allow  him 
to  dress  himself  and  go  and  drink  freely  of  water.  Complains 
greatly  of  thirst;  keeps  his  eye  fixed  on  the  vessel  containing 
water,  notwithstanding  that  he  is  liberally  supplied.  Has  vomited 
several  times.  The  blister  is  acting,  and  the  serum  is  of  a  golden 
color.  Has  taken  80  grs.  of  the  sulphate  of  quinia  since  11  o'clock 
this  morning. 

Has  just  passed  urine.    It  is  perfectly  clear,  and  amber-colored. 
The  color  of  the  urine  is  in  striking  contrast  to  that  of  patients  who  are 
able  to  resist  the  effects  of  the  malarial  poison  to  the  extent  of  the  produc- 
tion of  the  febrile  excitement.    When  the  constitution  is  able  to  cope  toiih 
the  malarial  poison^  we  have  a  rapid  pulse,  rapid  respiration,  high  tern* 
jperature,  rapid  chemical  change,  and  high-colored  concentrated  urine. 
Specific  gravity  of  urine,  1015.8.    Beaction  strongly  acid.    The 
tirine  changed  the  litmus  blue  paper  to  as  bright  a  red  as  a  strong 
mineral  acid.    The  rapidity  of  the  change  also  corresponded  to  the 
action  of  a  powerful  acid.    After  standing  70  hours  the  reaction 
was  still  decidedly  acid,  and  there  was  no  deposit  of  any  kind, 
^hen  the  urine  was  evaporated,  the  residue  was  a  dark  reddish* 
brown  viscous  mass,  resembling  tar.     After  prolonged,  tedious, 
and  careful  evaporation,  it  was  found  to  be  impossible  to  reduce 
it  to  a  solid  state.    When  the  urine,  concentrated  to  the  consist- 
ence of  a  syrup,  was  treated  with  nitric  acid,  there  was  a  slight 
effervescence,  and  a  few  crystals  appeared.    These  crystals  were 
transparent,  and  resembled  rather  crystals  of  saltpetre  than  the 
silvery  crystals  of  nitrate  of  urea.     After  standing  for  a  short 
time  these  crystals  disappeared,  and  did  not  again  appear  even 
when  the  fluid  was  concentrated  by  evaporation.    If  these  crystals 
were  nitrate  of  urea,  the  whole  amount  existing  in  1000  grs.  of 
urine  must  have  been  less  than  2  grs.    In  a  fluidounce  of  urine 
not  more  than  a  trace  of  uric  acid  could  be  detected  after  careful 
examination.    Under  the  microscope  a  few  small  crystals  could  be 
detected  which  were  invisible  to  the  naked  eye. 

1000  parts  of  Urine  contained — 

Solid  matters 34.482 

Water     .......  966.618 

Urea       .......  atraoe 

Urio  aoid  .  .  .  .  .  .a  trace 

Extractive,  coloring,  and  organic  matters         .            .  '  24.806 

Fixed  saline  constltaents,  principally  phosphates       •  9.666 

The  fixed  saline  constituents  were  principally  the  phosphates. 
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A  short  time  after  this  observation  the  excitement  and  restless- 
ness of  this  patient  disappeared,  and  he  went  into  a  profound  sleep 
and  died  at  1  o^clock  A.  M. 

AUTOPST  TWELVE  HOUBS  AFTER  DEATH. 

Exterior. — Limbs  and  trunks  round  and  fall,  and  appareotlj  k 
full  flesh.  The  skin  over  the  whole  surface  except  the  faoe  pre- 
sented a'  fair  white  color.  There  was  no  settling  of  the  blood  ii 
the  capillaries  of  the  most  dependent  portions  of  the  skin  prodnciiig 
the  mottled  appearance  previously  noticed.  This  may  be  due  to 
the  fact  that  the  patient  was  under  the  action  of  stimulants  at  the 
time  of  death. 

Head. — Dura  mater^  normal.  Arachnoid  membrane  opalesoent 
(pearl  colored),  in  many  spots.  Serum  was  effused  between  the 
arachnoid  membrane  and  pia  mater.  Bloodvessels  of  pia  mater, 
filled  with  blood.  Substance  of  brain  was  firm,  and  was  altered 
neither  in  consistency  nor  in  appearance.  Bloodvessels  of  the 
substance  of  the  brain  not  more  distinct  than  normal.  Ventrides 
of  the  brain  were  almost  entirely  filled  with  light-yellow  seroin. 
Light-yellow  serum  was  effused  around  the  medulla  oblongata,  and 
superior  portion  of  spinal  cord.  The  effused  serum  appeared  tx> 
fill  completely  the  spaces  between  the  spinal  cord  and  its  membranes 
and  the  surrounding  vertebral  cavity.  When  the  medulla  oblon- 
gata and  superior  portion  of  the  spinal  cord  were  removed,  the 
serum  flowed  in  (the  shoulders  being  slightly  depressed)  and  filled 
the  vertebral  canal. 

Chest, — Lungs  normal.  Bloodvessels  of  the  dependent  poriioos 
engorged  with  blood. 

Heart  normal  in  size  and  structure.  The  ventricles  and  aurides 
contained  clots.  Portions  of  these  clots  were  free  from  oolored 
corpuscles  and  presented  the  yellow  color  of  whipped  fibrin.  Sur- 
rounding, and  attached  to  these,  were  ordinary  coagula  of  blood. 
The  vena  cava,  and  all  the  large  venous  trunks  in  the  abdominal 
cavity,  were  filled  with  dark,  almost  black  coagulated  blood. 

Abdominal  Oavity. — Liver^  somewhat  enlarged ;  and  presented  a 
singular  mottled  appearance.  At  a  distance  it  presented  a  light 
bronzed  color.  Upon  nearer  inspection,  the  lobules  were  found  to 
be  distinct,  elevated,  and  of  a  light*bronze  ecdor,  whilst  the  spaces 
between  the  lobules  inclined  to  a  slate  color.  There  were  seven] 
spots  varying  from  two  inches  to  half  an  inch  in  diameter  of  a  uni- 
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form  slate  color.  The  structure  of  the  liver  was  unusually  firm;  it 
required  considerable  force  to  tear  it  asunder;  it  cut  toughly  under 
the  knife,  and  the  lobules  started  out  from  the  cut  surface  as  if 
tliey  had  been  bound  down.  The  fibrous  capsule  surrounding  the 
exterior  of  the  liver  and  forming  a  sheath  for  the  large  vessels 
lying  in  the  portal  canals  was  thickened,  and  the  individual  lobules 
of  the  liver  were  surrounded  with  fibrous  tissue.  These  facts, 
"which  were  demonstrated  not  only  by  the  touch  and  naked  eye,  but 
also  by  the  microscope,  show  that  this  liver  was  in  a  cirrhosed  con- 
dition. Cirrhosis  of  the  liver  in  this  case  was  not  caused  by  the 
action  of  the  malarial  poison,  but  in  all  probability,  by  the  habitual 
use  of  ardent  spirits. 

This  patient  was  a  barkeeper.  Men  in  this  occupation  are,  as  a 
general  rule,  addicted  to  the  free  use  of  ardent  spirits.  The  liquors 
drank  in  this  country  at  the  hotels  and  bar-rooms  contain  much 
alcohol,  which  acts  upon  the  secreting  structures  of  the  liver  and 
npon  the  bloodvessels,  and  excites  adhesive  inflammation  in  the 
areolar  tissue  of  the  small  twigs  of  the  portal  vein,  and  in  the  areo- 
lar tissue  of  the  portal  canals,  by  which  serous  fluid  and  coagulable 
lymph  are  thrown  out  Under  the  microscope,  the  substance  of 
the  liver  contained  many  dark  looking  masses,  resem1)ling  the 
altered  blood-corpuscles  of  the  spleen,  and  the  black  granules  and 
flakes  of  black  vomit.  These  dark  masses  were  not  sufficiently 
numerous  to  have  any  marked  efiect  upon  the  organ.  When  the 
fibrous  capsule  was  torn  off  it  presented  a  light  slate  color,  and  yet 
when  magnified  and  carefully  examined,  but  few  of  these  dark 
masses  were  seen  in  the  meshes.  The  structures  of  the  liver,  and 
the  liver-cells,  contained  numerous  oil-globules.  These  oil-glo- 
bules existed  in  suflicient  numbers  to  induce  the  belief  that  the 
liver  was  in  a  state,  not  only  of  cirrhosis,  but  also  of  fatty  degene- 
ration. The  bloodvessels  of  the  liver  were  filled  with  dark  blood, 
which  did  not  change  to  the  arterial  hue  upon  exposure  to  the 
atmosphere. 

The  mottled  appearance  of  the  liver,  and  the  want  of  that  decided 
slate  and  bronze  color  characteristic  of  malarial  fever,  were  due  not 
to  any  peculiarity  of  the  effects  of  the  malarial  poison,  but  rather 
to  the  pathological  conditions  of  cirrhosis  and  fatty  degeneration. 
Allowing  due  weight  to  these  pathological  changes,  it  is  evident 
that  the  change  in  the  color  of  the  liver  was  similar  in  all  respects 
to  the  slate,  or  bronze  color  of  livers,  which  were  normal  before  the 
onset  of  the  malarial  fever.    The  change  in  the  color  of  the  liver 
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during  malarial  fever  is  due  to  changes  in  the  amount,  and  pbji^ 
and  chemical  constitution  of  the  blood  in  the  capillaries  of  the  lit?. 
and  to  the  physical  and  chemical  changes  in  the  bile  and  the  €0i- 
tents  of  the  secretory  apparatus,  and  not  to  the  deposition  of  lihek 
granules  in  the  structures  of  the  liver.    I  have  seen  the  slate  aai 
bronze  color  as  well  marked  in  the  liver  when  these  dark  msas 
were  absent,  as  in  the  liver  where  they  were  most  abundant.    The 
peculiar  color  of  the  liver  is  due,  in  a  great  measure,  to  changes  k 
the  coloring  matter  (hsematin)  of  the  blood.    The  blood  will  set 
change  to  the  arterial  hue  when  exposed  to  the  atmosphere.    Ths 
altered  coloring  matter  resulting  from  the  destroyed  disint^nted 
blood-corpuscles,  or  from  the   blood-corpuscles  acted  on  by  de 
malarial  poison,  without  actual  disintegration,  escapes  and  permeates 
the  surrounding  tissues  and  imparts  the  peculiar  color  to  the  liver. 
The  color  is  also  due  to  the  altered  color  of  the  bile. 

In  all  the  cases  of  malarial  fever  which  I  have  thus  far  examined 
I  have  found  the  bile  to  be  of  high  specific  gravity,  thick,  oonoea- 
trated,  and  of  a  greenish* black  color,  when  seen  in  mass,  and  of  a 
gamboge  yellow  when  spread  in  thin  layers.  The  altered  bile  also 
infiltrates  the  surrounding  tissues  and  gives  this  peculiar  color  t9 
the  liven  This  peculiar  color  can  be  to  a  certain  extent  abstracted 
from  the  liver  by  boiling  with  water.  I  have  always  found  the 
filtered  decoction  of  malarial  fever  livers  to  be  of  a  browni^- 
yellow  color,  whilst  the  decoction  of  yellow  fever  livers  is  of  t 
bright  golden  color,  whilst  that  of  normal  livers  is  of  a  light- 
yellow.  After  the  altered  coloring  matters  of  the  blood  and  btk 
have  infiltrated  the  structures  of  the  liver,  they  will  sometimes  re^ 
main  for  a  considerable  length  of  time  without  being  absorbed,  and 
communicate  the  peculiar  bronzed  color  to  the  liver  long  after  the 
restoration  of  its  normal  functions,  and  the  disappearance  of  the 
malarial  fever.  I  have  observed,  however,  that  the  intensity  otths 
color  of  the  liver  bears  a  marked  relation  to  the  time  of  oonvalea- 
cence ;  as  convalescence  advanced  the  color  diminished  in  depth. 

The  liver  contained  animal  starch.  Several  of  the  hepatic  ducts 
were  isolated  and  treated  with  tincture  of  iodine  and  carefully  ob- 
served under  the  microscope.  Their  color,  with  the  exception  of 
a  few  small  spots,  was  simply  changed  to  that  of  the  tincture  of 
iodine.  In  these  spots,  the  color  was  changed  to  a  bright  bloe^ 
In  other  cases  of  malarial  fever,  I  have  seen  long  portions  of  the 
hepatic  ducts  changed  to  a  bright  blue  color  under  the  action  of  the 
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ti  net  are  of  iodine.    These  facts  woald  show  that  they  do  sometimes 
contain  animal  starch. 

The  gallbladder  was  filled  with  concentrated  bile  of  the  consist* 
enc;  of  molasses,  and  of  the  color  (when  seen  in  mass)  of  a  satu- 
rated solution  of  iodine.  When  spread  in  thin  layers  the  bile 
presented  a  gamboge  color. 

Spleen  enlarged.  It  was  at  least  three  times  the  normal  size. 
The  structures  of  the  spleen  were  so  much  disorganized,  that  in 
attempting  to  remove  it  from  the  abdominal  cavity,  the  capsule  and 
trabeculsd  gave  way  under  a  slight  pressure,  and  the  fingers 
plunged  into  its  soft  substance.  Dark  brownish  purple,  almost 
black  mud  flowed  from  the  rupture.  After  thirty-six  hours'  expos- 
ure to  the  atmosphere,  the  color  of  the  mud  of  the  spleen  remained 
unchanged. 

Under  the  microscope,  the  mud  of  the  spleen  contained  a  great 
number  of  dark,  reddish-brown  and  reddish-black  granules,  and 
conglomerations  of  granules.  These  granules  and  black  masses, 
composed  of  conglomerated  granules,  resembled  the  bodies  found 
in  the  liver,  and  also  the  black  sediment  of  the  black  vomit  of  yel- 
low fever. 

Similar  granules  and  masses  have  been  observed  in  normal 
spleens.  They  appear,  however,  to  be  most  abundant  in  the  mala- 
rial fever  spleens  of  long  standing.  In  cases  which  have  terminated 
fatally  after  only  a  short  illness  of  only  two  or  three  days,  I  have 
observed  that  these  granules  were  not  so  numerous  as  in  cases  of 
longer  duration,  and  in  some  very  recent  cases  they  were  not  more 
numerous  than  in  the  spleen  of  health.  These  masses  appear  to 
be  derived  from  the  disintegrating  blood-corpuscles. 

Alimentary  and  Intestinal  Canal  Stomach. — Bloodvessels  upon 
its  exterior  filled  with  blood.  Mucous  membrane  bore  no  marks 
of  inflammation,  and  was  not  more  congested  with  blood  than  usual. 
The  exterior  and  mucous  membrane  of  the  jejunum  presented  the 
usual  appearance.  There  was  no  unusual  appearance  either  of  con- 
gestion, irritation,  or  inflammation.  The  mucous  membrane  of  the 
ileum,  especially  at  the  lower  portion,  was  more  congested,  and  of 
a  darker  color  than  usual. 

The  intestinal  canal  throughout  its  entire  length  was  empty. 
The  mucous  membrane  presented  a  yellowish  appearance,  probably 
due  to  the  presence  of  bile. 

The  solitary  glands  of  the  ileum  especially  in  the  neighborhood 
of  the  ileo-csecal  valve,  were  numerous,  enlarged,  elevated,  distinct. 
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and  of  a  brown  color.  When  the  intestines  were  held  up  to  tk 
light,  the  bloodvessels  filled  with  blood  could  be  distinctlj  seen  aesd- 
iDg  off  branches  to  each  gland.  The  glands  of  Peyer  were  large,  djs- 
tinct,  and  elevated.  Several  of  these  glands  in  the  lower  poftka 
of  the  ileum,  were  three  inches  in  length.  These  glanda,  Iioweni, 
were  not  inflamed,  as  in  typhoid  fever,  but  presented  the  JostL 
pale  appearance. 

Kidneys. — Each  kidney  had  upon  its  inferior  surface  a  spotabotf 
one  inch  in  diameter,  of  a  slate  color,  resembling,  in  all  respect 
the  color  of  the  exterior  of  the  malarial  fever  liver  and  spleea 
When  these  portions  of  the  kidney  were  cut,  tbey  presented  a 
bronzed  color  for  the  depth  of  one-eighth  of  an  inch.  Microsco- 
pical examination  showed  the  absence  from  these  portions  of  tk 
liver  of  those  granules,  and  brownish-red  and  reddish-black  mMSKA, 
so  abundant  in  the  spleen  and  liver.  Microscopical  examinatioe 
showed  that  the  excretory  structures  of  the  kidney  were  not  altered 
in  these  discolored  portions. 

These  facts  sustain  the  assertion  that  I  have  previonalj  made 
that  the  color  of  the  liver  in  malarial  fever  does  depend  upon  the 
diffusion  through  its  substance  of  dark  granules  and  grasaltf 
masses.  The  bladder  was  empty.  The  scrotum  was  reddened,  and 
appeared  to  be  blistered  and  excoriated.  This  was  due  to  the  ac- 
tion of  the  intensely  acid  urine. 

CONCLUSIONS. 

1.  This  case  corresponds  to  the  congestive  fever  of  Amencaa 
writers.  The  prominent  symptoms  of  this  case  were  rapid,  fiall 
pulse ;  rapid,  thoracic  respiration ;  relaxed  skin,  with  cold  clammy 
sweat;  sluggish  capillary  circulation;  deficient  and  perverted 
chemical  action ;  reduced  temperature ;  deranged  physical,  musca- 
lar,  and  nervous  forces ;  and  aberrated  intellectual  action. 

2.  The  rapid,  feeble,  action  of  the  heart;  the  rapid,  feeble  pdse; 
the  almost  entire  arrest  of  the  circulation  and  chemical  changes  in 
the  capillaries,  were  attended  by  a  reduction  of  temperature,  and 
loss  of  muscular  and  nervous  force,  and  aberration  of  the  acti(»is 
of  the  sympathetic  and  cerebrospinal  nervous  systems.  These 
disturbances  of  the  chemical  changes,  and  physical,  muscular,  and 
nervous  forces  were  reflected  in  the  urine.  The  appearance  ani 
chemical  constitution  of  the  urine  were  strikingly  different  from  Ae  tirme 
of  those  cases  of  intermittent  and  remittent  fevers  where  the  actioH  of  ike 
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ttnctare  of  iodine.    These  facts  woald  show  that  they  do  sometimes 
ooDtain  animal  starch. 

The  gall-bladder  was  filled  with  concentrated  bile  of  the  consist- 
ency of  molasses,  and  of  the  color  (when  seen  in  mass)  of  a  satu- 
rated solution  of  iodine.  When  spread  in  thin  layers  the  bile 
presented  a  gamboge  color. 

Spleen  enlarged.  It  was  at  least  three  times  the  normal  size« 
The  structures  of  the  spleen  were  so  much  disorganized,  that  in 
attempting  to  remove  it  from  the  abdominal  cavity,  the  capsule  and 
trabecules  gave  way  under  a  slight  pressure,  and  the  fingers 
plunged  into  its  soft  substance.  Dark  brownish  purple,  almost 
black  mud  flowed  from  the  rupture.  After  thirty-six  hours'  expos- 
ure to  the  atmosphere,  the  color  of  the  mud  of  the  spleen  remained 
unchanged. 

Under  the  microscope,  the  mud  of  the  spleen  contained  a  great 
number  of  dark,  reddish-brown  and  reddish-black  granules,  and 
conglomerations  of  granules.  These  granules  and  black  masses, 
composed  of  conglomerated  granules,  resembled  the  bodies  found 
in  the  liver,  and  also  the  black  sediment  of  the  black  vomit  of  yel- 
low fever. 

Similar  granules  and  masses  have  been  observed  in  normal 
spleens.  They  appear,  however,  to  be  most  abundant  in  the  mala- 
rial fever  spleens  of  long  standing.  In  cases  which  have  terminated 
fatally  after  only  a  short  illness  of  only  two  or  three  days,  I  have 
observed  that  these  granules  were  not  so  numerous  as  in  cases  of 
longer  duration,  and  in  some  very  recent  cases  they  were  not  more 
numerous  than  in  the  spleen  of  health.  These  masses  appear  to 
be  derived  from  the  disintegrating  blood-corpuscles. 

Alimentary  and  Intestinal  Canal  Stomach. — Bloodvessels  upon 
its  exterior  filled  with  blood.  Mucous  membrane  bore  no  marks 
of  inflammation,  and  was  not  more  congested  with  blood  than  usual. 
The  exterior  and  mucous  membrane  of  the  jejunum  presented  the 
usual  appearance.  There  was  no  unusual  appearance  either  of  con- 
gestion, irritation,  or  inflammation.  The  mucous  membrane  of  the 
ileum,  especially  at  the  lower  portion,  was  more  congested,  and  of 
a  darker  color  than  usual. 

The  intestinal  canal  throughout  its  entire  length  was  empty. 
The  mucous  membrane  presented  a  yellowish  appearance,  probably 
due  to  the  presence  of  bile. 

The  solitary  glands  of  the  ileum  especially  in  the  neighborhood 
of  the  ileo-C83cal  valve,  were  numerous,  enlarged,  elevated,  distinct, 
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and  of  a  brown  color.  When  the  intestines  were  held  up  to  tk 
light,  the  bloodvessels  filled  with  blood  could  be  distinctly  seen  aai- 
iog  off  branches  to  each  gland.  The  glands  of  Peyer  were  larger  &- 
tinct,  and  elevated.  Several  of  these  glands  in  the  lower  portka 
of  the  ileum,  were  three  inches  in  length.  These  glands,  hovevff, 
were  not  inflamed,  as  in  typhoid  fever,  but  presented  the  usoi 
pale  appearance. 

Kidneys. — Each  kidnej  had  upon  its  inferior  surface  a  spot  ahosi 
one  inch  in  diameter,  of  a  slate  color,  resembling,  in  all  T^peA, 
the  color  of  the  exterior  of  the  malarial  fever  liver  and  splees. 
When  these  portions  of  the  kidney  were  cut,  they  presented  i 
bronzed  color  for  the  depth  of  one-eighth  of  an  inch.  Microso)- 
pical  examination  showed  the  absence  from  these  portions  of  tk 
liver  of  those  granules,  and  brownish-red  and  reddish-black  masaeii 
so  abundant  in  the  spleen  and  liver.  Microscopical  ezaminatioB 
showed  that  the  excretory  structures  of  the  kidney  were  not  altered 
in  these  discolored  portions. 

These  facts  sustain  the  assertion  that  I  have  previously  madft 
that  the  color  of  the  liver  in  malarial  fever  does  depend  npon  the 
diffusion  through  its  substance  of  dark  granules  and  graniihr 
masses.  The  bladder  was  empty.  The  scrotum  was  reddened,  and 
appeared  to  be  blistered  and  excoriated.  This  was  dae  to  the  a^ 
tion  of  the  intensely  acid  urine. 

OONOLVSIONS. 

1.  This  case  corresponds  to  the  congestive  fever  of  American 
writers.  The  prominent  symptoms  of  this  case  were  rapid,  M 
pulse ;  rapid,  thoracic  respiration ;  relaxed  skin,  with  cold  clammy 
sweat;  sluggish  capiUary  circulation;  deficient  and  perverted 
chemical  action ;  reduced  temperature ;  deranged  physical,  muam- 
lar,  and  nervous  forces;  and  aberrated  intellectual  action. 

2.  The  rapid,  feeble,  action  of  the  heart;  the  rapid,  feeble  pulse; 
the  almost  entire  arrest  of  the  circulation  and  chemical  changes  in 
the  capillaries,  were  attended  by  a  reduction  of  temperature,  and 
loss  of  muscular  and  nervous  force,  and  aberration  of  the  actions 
of  the  sympathetic  and  cerebro-spinal  nervous  systems.  These 
disturbances  of  the  chemical  changes,  and  physicd,  muscular,  and 
nervous  forces  were  reflected  in  the  urine.  The  appearance  asni 
chemical  ccnstitutvon  of  the  urine  toere  strikingly  different  from  the  time 
of  those  cases  of  intermittent  and  remittent  fevers  where  the  action  ofAi 
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jpoiscm  is  attended  by  an  excitement  of  the  general  and  capillary  drcula- 
tion  and  of  the  respiration^  and  corresponding  rapid  chemical  changes^ 
€tnd  high  temperature.  In  those  cases  of  malarial  fever  where  there 
18  a  rapid,  full  pulse;  moderately  accelerated  respiration;  rapid 
introduction  and  distribution  of  oxygen  and  corresponding  high 
temperature,  the  urine  is  invariably  high-colored,  concentrated,  and 
xich  in  solid  matters. 

If  we  examine  the  analyses  of  the  urine  of  those  cases  of  inter- 
mittent and  remittent  fever,  which  have  been  previously  recorded ; 
and,  ait  the  same  time,  bear  in  mind  the  fact  that  the  urine  was 
excreted  during  the  summer  season,  and  during  starvation ;  it  is 
evident  that  during  the  febrile  excitement  the  urea  is  greatly  in« 
creased. 

When  the  febrile  excitement  (rapid  distribution  of  oxygen,  and 
rapid  chemical  change,  and  high  temperature)  subsides,  the  urea 
and  other  solid  constituents  of  the  urine  decrease. 

After  the  establishment  of  convalescence,  when  the  patient  is 
able  to  take  food  freely,  the  solid  constituents  of  the  nrine  again 
rise,  notwithstanding  that  the  temperature  is  the  same,  or  a  few 
degrees  above  that  of  the  intermission.  The  urea  during  convales- 
cence is  probably  derived  partly  from  the  food,  and  partly  from 
the  metamorphoses  of  the  tissues.  In  this  case^  on  the  other  hand^ 
Ihe  arrest  of  the  circulation  and  chemical  changes  of  the  capillaries^  and 
the  reduction  of  temperature^  Ufos  attended  by  a  complete  alteration  of 
the  physical  and  chemical  constitution  of  the  produds  resulting  from  the 
^metamorphoses  of  the  bloody  organs^  and  tissues.  The  urea  and  uric 
acid  were  absent^  the  add  of  the  urine  was  greatly  increased^  and  the 
physical  properties  of  the  urine  altered 

Whether  the  disappearance  of  the  urea  and  uric  acid  resulted 
from  the  arrest  of  the  metamorphoses  of  the  muscular  tissue,  or  of 
the  blood-corpuscles  and  nitrogenized  elements  of  the  blood;  or 
from  the  disturbance  of  the  normal  chemical  chaqges,  by  the  intro- 
duction of  the  malarial  poison,  amongst  the  substances  undergoing 
chemical  change ;  or  from  the  primary  action  of  the  malarial  poison 
upon  the  sympathetic  and  cerebro-spinal  nervous  systems,  and  the 
perversion  of  the  chemical  changes  of  the  organized  elements,  by 
the  consequent  aberrated  nervous  action ;  cannot  be  definitely  an- 
swered in  the  present  state  of  chemical,  physical,  physiological  and 
pathological  science,  because  the  fundamental  facts  are  wanting. 

Whilst  it  is  known  that  urea  and  uric  acid  are  products  of  the 
chemical  changes  of  the  nitrogenized  elements,  still  it  has  not  as 
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jet  been  definitely  settled  whether  urea  and  uric  acid^  result  &03 
the  metamorphoses  of  the  blood-corpuscles,  or  of  some  one  speek 
nitrogenized  constituent  of  the  blood,  or  of  the  mascalar  tisss: 
or  from  all  these  sources. 

The  chemical,  physical,  physiological  and  pathological  propert^ei 
and  relations  of  the  malarial  poison  are  unknown.  What  rdaticw 
chemical,  physical,  physiological  and  pathological,  do  the  u^Or 
morphoses  of  the  organized  bodies  which  result  in  the  formatioB 
of  urea  and  uric  acid,  and  of  the  extractive  and  coloring  mattes 
bear  to  the  metamorphoses  induced  by  the  malarial  poison  7  Itb 
impossible  to  give  any  answer  to  this  important  question,  wh^ 
lies  at  the  foundation  of  the  solution  of  the  problem. 

Neither  would  the  answer  of  this  important  fnndamental  ques- 
tion clear  up  the  difficulty,  for  we  have  here  complicated  phsso- 

*  The  foUowing  obseryationa  are  intereetixig  in  their  bearings  upon  the  oirigia  tf 
nrio  aoid.    I  kept  a  large  Indigo  snake  (ooluber  conperi)  in  a  oold,  diy  rocm,  diaof 
the  winter  season,  without  food  and  drink.    This  serpent  remained  in  a  pardiSj 
torpid  state  for  three  months.    He  was  never  entirel/  without  the  power  of  auidoa 
and  wonld,  when  aroused,  show  considerable  power.    At  the  dhd  of  tliifl  tim»  At 
serpent  died.    When  the  heart  was  exposed  after  death,  its  surfoce  was  oorend  wi± 
a  ohalkj  granular  substance,  which  was  demonstrated  both  hj  niicrosc<^Mfial  tai 
chemical  analysis,  to  be  the  urate  of  ammonia.    The  external  suzfiaoe  of  the  affd 
and  its  largest  branches  were  in  like  manner  coyered  with  the  urate  of  ammr^ 
When  the  substance  of  the  heart  was  cut^  numerous  particles  of  the  urate  of  ss- 
monia  were  found  along  the  course  of  the  bloodvesselB  and  amongst  the  muMBbr 
fibres.    Numerous  particles  of  the  urate  of  ammonia  were  also  diaooTered  aaoa^ 
the  fibres  of  the  muscular  coat  of  the  aorta  and  its  largest  branches.    When  & 
portion  of  the  muscle  of  the  heart,  or  of  the  muscular  ooat  of  the  aorta  was  tiMtai 
with  acetic  or  hydrochloric  acid  under  the  microscope,  thousands  of  small  haeB^ 
shaped  crystals  of  uric  acid  were  discorered  lying  around  the  mnsealar  fibnSik 
The  urate  of  ammonia  was  deposited  in  no  other  organ  or  tissue  except  the  hazt 
and  the  aorta,  and  its  largest  branches.  The  foUowing  appears  to  be  the  explanatke 
of  this  singular  phenomenon :    The  heart  was  the  only  portion  of  the  museslir 
system  in  continual  action  during  the  season  of  hybernation*    Muscular  force  b 
developed  by  chemical  change.    The  heart,  the^fore,  was  the  only  porti^m  of  tk 
muscular  system  undergoing  chemical  change.    The  blood  was  conoentraled,  d«l> 
cient  in  water.    There  was  not  sufficient  water  to  dissolve  the  urate  of  ■w»«w«it^ 
resulting  from  the  chemical  changes  of  the  blood  and  muscles  of  the  heart,  by  whidi 
the  muscular  force  was  developed.    The  urate  of  ammonia  consequently  maudaU. 
Just  where  it  was  formed.     Thi»  ob$erv€Uion  not  only  p<nnU  to  the  origin  of  mie  oai 
and  ammonia  in  the  animal  economjff  btU  also  demonatrcUes  thai  tk€  mvseular  fint  k 
developed  during  the  chemical  changes  of  the  elemente,  of  the  blood  tmd  musclet.   ff 
these  conclusions  be  legitimate,  true  and  universtd,  it  follows  as  a  necessary  eomseqweact, 
that  any  alteration  in  amount  or  hind  of  the  chemical  changes  of  the  blood  and  wmtadsr 
tissuSf  must  be  attended  by  corresponding  alterations  in  the  amount  and  kind  ^  df 
products  resulting  from  those  chemical  changes. 
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3iena  and  numerons  complicated  actions  and  reactions.  So  com- 
plicated and  involved  are  the  phenomena  that  the  solution  of  one 
lecessarilv  demands  the  solution  of  all. 

Such  questions  as  these  demand  an  answer: — 
What  is  the  chemical,  physical,  physiological  and  pathological 
relations  of  the  malarial  poison  to  the  sympathetic  and  cerebro- 
spinal nervous  systems? 

What  is  the  effect  of  derangement  of  the  sympathetic  nervous  sys* 
tern  upon  secretion  and  excretion,  in  fact  upon  all  chemical  changes 
Df  the  elements  of  the  human  organism  7 

Will  the  derangement  of  the  secretions  and  excretions  differ 
with  different  poisons,  when  the  actions  of  those  poisons  are  limited 
simply  to  the  sympathetic  nervous  system  f 

What  is  the  effect  of  derangement  of  the  sympathetic  nervous  sys- 
tem upon  the  cerebrospinal  nervous  system  f 

Can  the  sympathetic  nervous  system  induce  alterations  in  the  actions 
of  the  organs  and  tissues,  in  the  secretions  and  excretions,  inde- 
pendent entirely  of  any  direct  action,  but  by  communicating  or  re- 
flecting its  aberrated  action  to  the  cerebro-spinal  nervous  system  ? 
What  is  the  effect  of  derangement  of  the  cerebrospinal  nervous 
system,  upon  secretion  and  excretion,  in  fact  upon  ^11  the  chemical 
changes  of  the  elements  of  the  human  organism  7 

Will  the  derangements  of  the  secretions  and  excretions  differ 
with  different  poisons,  when  the  actions  of  those  poisons  are  limited 
simply  to  the  cerebrospinal  nervous  system! 

What  is  the  effect  of  derangement  of  the  cerebrospinal  nervous 
system,  upon  the  sympathetic  nervous  system  7 

Can  the  cerebro-spinal  nervous  system  induce  alterations  in  the 
actions  of  the  organs  and  tissues,  in  the  secretions  and  excretions, 
independent  entirely  of  any  direct  action,  but  by  communicating 
or  reflecting  its  aberrated  action  to  the  cerebrospinal  nervous  system. 
Would  the  phenomena  of  nervous  and  muscular  action  and  of 
secretion  and  excretion,  vary,  if  the  action  of  the  poison  or  poisons 
were  primarily  upon  the  blood,  rendering  it  unsuited  to  the  healthy 
action  of  the  cerebro-spinal  and  sympathetic  nervous  systems  and 
of  the  muscular  system,  rendering  it  unsuitable  for  the  formation 
of  the  secretions  and  excretions? 

Notwithstanding  the  absence  of  the  facts  necessary  for  the  absor 
lute  solution  of  these  complicated  phenomena,  and  problems,  still 
the  present  observations,  that  arrest  of  capillary  circulation  and 
chemical  change,  due  to  the  action  of  the  malarial  poison,  was 
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attended  bj  a  reduction  of  the  temperature,  aberrated  nmsculai  aac 
nervous  action,  and  a  marked  alteration  of  the  properties  of  & 
urine,  are  of  great  interest  in  their  bearing  upon  the  Xreati^ 
of  congestive  fever. 

3.  In  the  treatment  of  that  form  of  malarial  fever  called  cooge^ 
ive  fever,  those  remedies  should  be  employed,  which  excite  ^ 
general  and  capillary  circulation,  promote  the  introdnctioa  ui 
distribution  of  oxygen,  increase  the  chemical  changes,  and  ensz 
the  development  of  the  muscular  and  nervous  forces*  Salphate<^ 
quinia  and  diffusible  stimulants,  brandy,  and  carbonate  of  amooei 
should  be  freely  and  promptly  administered,  and  sinapisms  £ree^ 
applied.  Bottles  of  hot  water,  or,  better  still,  the  hot  water  hali, 
should  be  used  to  impart  heat  and  stimulate  the  capillarj  djodft- 
tion,  and  relieve  the  engorgement  of  the  large  organs.  Bra^ 
and  red  pepper  may  be  applied  to  the  surface  with  advantage. 
The  sulphate  of  quinia  may  be  administered  in  doses  of  15  to  30 
grains  every  one,  two,  or  three  hours,  according  to  the  urgency  of  th 
symptoms,  up  to  from  30  to  100  grains  during  the  twenty-four  homs 
The  best  method  of  administering  the  sulphate  of  quinia  is  disaolToi 
in  a  weak  solution  of  citric  acid  or  in  lemon  juice.  It  is  perfectly 
soluble  in  this,  and  is  much  more  readily  absorbed  when  in  Hak 
soluble  form.  If  the  stomach  rejects  the  sulphate  of  quinia,  is 
should  be  administered  in  solution  with  starch,  bj  the  rectma. 
These  stimulants  will  in  many  cases  be  the  means  of  prolongiBg 
life  until  the  sulphate  of  quinia  can  be  absorbed  and  act.  Wbibt 
therefore  the  stimulants  do  not  cure  the  disease,  they  often  preserve 
life  by  supporting  the  patient  until  the  sulphate  of  qninia  can  ad 

The  carbonate  of  ammonia  is  peculiarly  valuable  in  that  form  d 
malarial  fever  where  there  is  a  rapid  feeble  pulse  and  correspondisg 
rapid  feeble  action  of  the  heart  The  observations  which  I  hm 
recorded  in  the  previous  numbers  of  this  journal  prove  that  heart- 
clots  are  almost  always  formed  previously  to  death  from  malarial 
fever.  It  is  probable  that  cases  often  occur  where  the  sodden  and 
distressing  symptoms  are  due  in  a  great  measure  to  the  formatioo 
of  these  heart-clots  during  life.^    The  feeble  action  of  the  hear^ 

■  The  following  observations  of  Dr.  Qiisliolm  are  exceedingly  interesting  li 
their  bearings  upon  the  preceding  inreetigations  upon  the  formation  of  abriMV 
oonoxetions  in  the  heart  and  bloodTessels,  daring  malarial  fever : — 

"A  BhOBT  AOOOUITT  OF  THB  BpIDBlDC  PoLTPtTB  AT  ObUTADA,  OT  1790. 

*'The  situation  in  which  this  singular  disease  appeared  Is  imthar  peeiiii«tr 
oiromnatanoed.    The  foreground  Ss  the  sea,  perfectly  open,  with  an  ezteBStTe  sad 
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and  the  slaggish  circulation  of  the  blood,  are  very  favorable  to 
^  the  formation  of  these  heart-dots.    The  free  administration  of  the 

m 

"  'burning  beaob  of  aand ;  on  the  left  is  a  hiU  of  considerable  and  steep  ascent,  the 

base  sides  of  which,  in  oonjonction  with  the  reflecting  snifaoe  of  the  sea,  produce 

\  in  dry  seasons  an  immense  degree  of  heat ;  on  the  right  the  yiew  is  limited  by  a 

P  ttiountain  of  great  height  and  magnitude ;  the  background  is  a  marsh  extending 

from  the  sea  to  the  mountains,  and  formed  chiefly  by  water  rushing  from  a  narrow 

^  Btony  ravine,  and  dammed  up  by  a  beach  rendered  impenetrable  by  the  surge : 

i  from  this  marsh  rapors  of  a  very  deleterious  nature  oontinuaUy  exhale,  and  this 

^was  particularly  observable  in  the  month  of  October  of  this  year,  on  account  of  the 

trees  and  brushwood,  which  hitherto  had  covered  it,  being  cut  away  in  order  to 

drain  the  marsh.    Imme^ately  behind  the  marsh  the  ravine  begins,  and  runs 

''  back  between  the  hiU  and  mountain,  in  the  form  of  a  fannel,  gradually  rising  for 

;  upwards  of  a  mile.    Through  this  ravine  there  is  a  continual  current  of  wind  of 

:  an  uncommon  degree  of  coolness.    The  negro  houses  of  the  plantation  are  built  on 

the  left,  chiefly  on  its  slope,  and  towards  the  edge  of  the  marsh.    The  negroes  were 

consequently  at  cnce  exposed  to  excessive  heat,  a  cold  chilling  current  of  air,  and 

the  miasma  of  the  marsh.    Their  diet  was  chiefly  composed  of  vegetable  food. 

They  had  been  employed  immediately  before  the  appearance  of  the  disease  in 

question,  in  clearing  the  surface  of  the  marsh,  and  in  holing  land  for  the  reception 

of  cane  plants.    Like  aU  other  negroes  placed  in  similar  situations  (marshy),  they 

were  much  given  to  the  destructive  habit  of  eating  a  species  of  pipe-olay,  very 

abundant  in  Qrenada. 

'*  The  disease  made  its  appearance  on  the  plantation  Ghrand-mal,  about  the  end  of 
September  or  beginning  of  October ;  was  most  prevalent  towards  the  close  of  the 
latter  montSi,  and  disappeared  totaUy  in  November.  The  whole  number  of  sick 
might  have  been  forty,  of  whom  seven  died.  Its  commencement  was  marked  by 
no  distinguishing  symptom  ;  but  soon  after,  the  patient  complained  of  pain  at  the 
pit  of  the  stomach  and  in  the  head,  and  diifloult  respiration.  These  pains  were 
attended  with  a  dry  skin,  smaU  quick  pulse,  and  slight  frequent  dry  cough.  No 
febrile  hesft  accompanied  these  symptoms ;  on  the  contrary,  the  surface  was  at 
this  period  remarkably  cool ;  but  a  heaviness  and  dul^ess  of  eye,  a  melancholy  er 
depression  of  spirits,  and  features  strongly  expressive  of  anxiety  were  constant 
attendants.  The  state  of  the  patient  was  thus  characterised  fbr  three  days.  At 
the  ez|Hration  of  that  period,  the  pulse  became  extremely  quick,  120  to  140,  and 
intermitted,  attended  with  a  penetrating  pungent  heat,  which  produced  a  pricking 
sensation  on  the  hand  of  the  person  feeling  the  pulse.  But  this  state  d  the  imlse 
and  heat,  as  weU  as  the  pains,  anxiety,  and  other  distressing  symptoms,  now  also 
intermitted,  or  rather  the  disease  assumed  something  like  an  intermittent  form, 
the  intermission  of  tt  may  be  so  called,  oontinuing  ei^  or  nine  hours.  Ihiring 
the  paroxysm,  the  struggle  Ibr  breath,  the  aggravation  of  all  the  other  symptoms, 
and  the  very  quick,  intexrupted,  and  evidently  visible,  as  weU  as  audible  palpita- 
tion of  the  heart,  produced  a  scene  of  uncommon  horror.  The  paroxysm  was  suo- 
oeeded  by  a  cold  clammy  sweat,  and  a  state  of  api^roaohing  syncope.  The  second 
parozysm  generally  put  a  period  to  the  existence  of  the  patient.  The  disease  was 
also  distingidiaied  during  this  latter  stage,  and  even  for  some  time  previous  to  its 
oommenoeiMDt,  try  a  constant  or  almost  constant  disagreeable  clammy  sweat  over- 
spreading the  fiMe,  the  upper  extremities  and  the  body  as  low  down  as  the  sorohi* 
oulus  ooidis,  aU  below  remaining  arid  and  parched  in  a  most  remarkable  degree. 
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carbonate  of  ammonia,  in  congestive  fever,  will  fulfil  two  infe* 
tions :  let,  stimulation ;  2d,  prevention  of  the  formation  of  fibriaBB 
clots  in  the  heart  and  large  bloodvessels. 


The  disease  seemed  sometimes  inclined  to  tenninate  hy  metastasis ;  one 
of  this  was  remarkable,  wherein  a  spontaneous  ahsoiption  of  the  1  jinph  dcpaa^ 
in  the  heart,  and  a  deposition  of  it  in  the  left  arm  and  left  ihigli  took  plaae.  Ik 
patient,  in  this  case,  after  laboring  under  all  the  symptoms  pecoliar  to  tke  ^amm 
before  the  intermittent  period,  fonnd  himself  all  at  onoe,  and  without  an  eriitf 
cause,  relieved  of  them ;  but  he  perceived  at  the  same  instant  aa  ezomaiatmg  fsi 
a  little  above  the  elbow,  and  nearly  about  the  middle  of  the  thigh.  He  coBSsaad 
ever  after  absolutely  fi»e  of  all  the  symptoms  of  the  polypus ;  but  fhejwma- 
ceeded  by  a  large  abscess  in  the  parts  in  which  he  felt  the  pain.  That  in  the  sa 
disappeared  gradually,  but  the  other  became  so  large  as  to  oconpy  the  whaii  i 
the  under  part  of  the  thigh.  The  cure  was  effected  by  passing  a  seton  U«^p 
the  whole  length  of  the  tumor ;  by  the  use  of  two  dosen  of  Madeira  wine,  a  ]uf 
quantity  of  bark,  and  a  calomel  pill,  with  opium  three  times  a  day.  The  aadBih 
ness  of  palpitation  may  be  considered  as  exaggeration ;  but  in  one  instasM  pe- 
ticularly,  the  gentleman  (Mr.  M'Sween)  to  whom  the  negroes  belonged,  had 
distinctly  the  palpitation,  although  in  an  adjoining  room. 

**  What  mode  of  practice  did  so  eztraordinaiy  a  train  of  symptoms  indicate!  I 
could  fix  on  none  till  dissection  instructed  me.  Having  no  suspicion  of  the  han 
being  the  seat  of  this  uncommon  malady,  I  did  not  examine  that  ocgan  in  tha  tt* 
first  bodies  I  opened ;  but  finding  all  the  other  viscera,  and  the  brain  in  a  stele  tf 
health,  I  found  myself  still  unable  to  account  for  the  extraordinary  ayinpium  fta 
patients  had  been  afBictod  with.  At  length,  on  opening  the  third  bodjr,  1 1»-— «^-^ 
the  heart,  and  discovered  what  I  conceived  might  be  considered  the  eaose  lal 
seat  of  the  disease.  In  the  right  ventricle  of  the  heart  I  found  a  polypus  viiek 
extended  considerably  into  the  pulmonary  artery.  On  extracting  it,  it  oesBsni 
exactly  two  feet  and  two  inches  in  length ;  and  the  body  of  it  contained,  is  dt 
ventricle,  two  inches  in  breadth.  In  the  fourth  body  there  was  a  Tery  lazge  fij- 
pus  in  the  right  and  left  ventricle,  besides  one  in  the  right  auricle.  The  hesztiaf 
the  fifth,  sixth,  and  seventh,  were  circumstanced  precisely  similar ;  and  in  ^ 
five,  except  one  where  the  lungs  were  morbidly  affected,  no  other  morbid  appa•^ 
ance  of  any  description  could  be  perceived.  Did  these  extraordinairj  ciieonstesfia 
Justify  the  appellation— ^idemic  polypus  f 

"  Aftor  a  variety  of  ineffectual  attempts  to  cure  this  disease,  I  deterauned  en  thi 
following,  and  found  it  successful :  From  the  consideration  of  the  oixeamstesMi 
contributing  to  the  production  of  the  disease,  so  far  as  they  were  disooveied;  d 
the  features  of  the  disease  itself;  and  of  the  morbid  changes  observed  in  the  dnl 
bodies ;  it  may  be  fkir  to  conclude,  that  a  laxity  of  fibre,  a  want  of  due  eehsMS 
in  the  mass  of  blood,  and  a  consequent  deposition  and  accumulation  of  cosgi- 
lable  lymph  in  the  cavities  of  the  heart,  where  the  various  valves  and  csfanas 
favor  such  accumulation,  produced  polypi,  an  intorruption,  and  at  length  a  tsCd 
stop  to  the  circulation.  Having  this  view  of  the  disease,  it  was  manifest  thst  isA 
means  as  might  prevent  deposition  and  accumulation  of  ooagulable  lyispk,* 
destroy  it,  should  it  have  happened,  in  the  first  instance ;  and  afterwaids  rafia* 
tone  to  the  fibre,  would  cure  the  disease.  The  action  of  meroniyon  the  aVsoifcsrt 
system  I  had  for  some  time  been  acquainted  with,  and  its  probable  eilloaey  is  ttit 
way  here,  readily  occurred  to  me.    My  mode  of  treatment,  theiefoie,  was  tUi: 
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4.  The  failure  of  this  mode  of  treatment  to  prevent  a  fatal  termi- 
xiation  in  this  case  was  due  to  several  causes.  The  disease  had 
l>een  allowed  to  progress  without  any  opposition  for  at  least  ten 
days  before  this  plan  of  treatment  was  instituted.  During  this  time 
such  profound  alterations  of  the  blood,  spleen,  and  liver  had  taken 
place,  and  the  chemical  changes  so  perverted  and  the  correlation 
of  the  physical,  vital,  nervous,  and  muscular  forces,  so  disturbed, 
-that  no  plan  of  treatment,  however  vigorous,  however  appropriate, 
could  arrest  the  progress  of  the  disease. 

The  symptoms  were  without  doubt  aggravated  by  the  cirrhosed 
condition  of  the  liver.    The  alteration^  of  the  color  of  the  blood 
and  of  the  secretions  of  the  liver  in  malarial  fever,  point  to  pro- 
found alterations.    The  cirrhosed  condition  of  the  liver  would 
necessarily  increase  these  morbid  efTects.    The  cirrhosed  condition 
of  the  liver  also  points  to  the  former  intemperate  habits  of  the 
patient,  and  the  effects  of  these  upon  the  constitution,  no  doubt 
influenced  materially  the  course  of  the  disease.    As  far  as  my  ob- 
servations  upon  malarial  fever  extend^  I  can  assert  that  this  disease 
most  frequently  proves  fatal  in  those  who  have  been  addicted  to  the 
intemperate  use  of  ardent  spirits^  and  especially  in  tJiose  in  whom  a 
cirrhosed  condition  of  the  liver  has  been  induced  by  the  free  use  of  ardent 
spirits.    This  statement  is  worthy  of  the  attentive  examination  and 
consideration  of  the  profession. 

It  is  probable  that  the  fibrinous  clots  found  in  the  heart  were 
formed  some  time  before  death,  and  if  they  did  not  determine;  they 
at  least  hastened  the  fatal  termination. 

5.  In  this  case  the  marked  reduction  of  the  temperature  of  the 

The  moment  I  could  distiognisli  the  disease,  I  bled,  in  order  to  render  circnlation 
through  the  lungs  and  heart  less  diiBcuU  and  obstruoted.  This  eracuation  was 
never  repeated  without  great  caution,  and  the  most  evident  necessity.  After  this 
I  gave  calomel  in  doses  of  five  grains,  guarded  with  opium,  eveiy  fourth  hour,  and 
continued  it  until  salivation  was  excited.  Under  this  treatment  I  lost  not  a  single 
patient,  the  fatal  terminations  having  taken  place  before  I  could  carry  it  fully 
into  execution. 

**  A  pneumatic  physician  would  probably  refer  all  to  the  hydrocarbonate  of  the 
marshy  exhalations,  and  attribute  the  cure  to  the  oxygen  disengaged  from  the 
merouiy,  assisted  by  the  stimulus  of  the  metal.  Whether  such  might  be  correct 
reasoning  or  not,  I  am  certainly  induced  to  consider  the  history  taken  altogether 
as  an  illustration  of  the  theory  of  the  curative  action  of  mercuiy  in  the  system ; 
and  as  such  I  have  Judged  it  worthy  of  the  reader's  notice.'*  (An  Essay  on  the 
Halignant  Pestilential  Fever  introduced  into  the  West  Indian  Islands  from  Boullam, 
on  the  Coast  of  Ouinea,  as  it  appeared  in  1793,  1794,  1795,  and  1796.  By  C. 
Chisholm,  M.  D.    London^  1801,  vol  ii.    Appendix  No.  6,  pp.  464—460.) 
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trunk  and  extremities  was  unattended  by  the  shivering  and 
tions  of  cold  characteristic  of  the  chill  of  intermittent  and  ranittes: 
fever. 

The  observations  which  I  have  recorded  have  established  thst  in 
the  chill  of  intermittent  and  remittent  fever  the  temperature  of  & 
trunk  is  actually  elevated  several  degrees  above  the  normal  sUsd- 
ard,  whilst  the  temperature  of  the  extremities  is  depressed  nasj 
degrees  below  the  normal  standard.  In  this  state  of  things  we  bl 
a  feeble  pulse,  feeble  circulation  of  the  blood  in  the  capillaries  </ 
the  extremities,  diminished  .chemical  action  in  the  capillaries  of  tk 
extremities,  accumulation  of  blood  in  the  large  organs  of  the  tnmk, 
and  increased  chemical  change  in  the  blood  and  large  organs  <tftls 
trunk.  This  state  of  things  is  attended  by  shivering  of  the  muscki 
and  a  sensation  of  cold,  just  as  a  similar  reduction  of  the  tempen- 
ture  of  the  extremities  in  cold  weather  would  be  attended  by  shiver- 
ing of  the  muscles  and  a  sensation  of  cold. 

On  the  other  hand,  in  that  form  of  malarial  fever  called  eongoAi 
fevetj  where  the  temperature  of  both  the  trunk  and  extremities  is 
depressed,  the  patient  often  complains  of  no  sensation  of  cold,  snd^ 
in  some  instances,  even  says  that  he  feels  perfectly  well,  and  theie 
is  no  shivering  of  the  muscles.  Here  we  find  a  feeble  general  vd 
capillary  circulation  and  an  arrest  and  perversion  of  cheoucil 
action,  both  in  the  trunk  and  in  the  extremities. 

Whence  this  difference? 

Without  attempting  to  decide  dogmatically  upon  the  solution  d 
these  complicated  phenomena,  we  would  simply  state  that  in  oos- 
gestive  fever  the  chemical  changes  in  all  parts  of  the  body  are  » 
diminished  and  perverted,  and  the  correlation  of  the  forces  so 
disturbed,  that  the  muscular  system  ceases  to  indicate  by  shivenBg 
and  aberrated  action,  and  the  nervous  system  ceases  to  indicate  I9 
the  sensation  of  cold,  the  depression  of  temperature  oonseqwii 
upon  the  arrest  of  capillary  circulation  and  chemical  change.  ^ 
muscular  and  nervous  force,  and  even  sensation,  depend  upoa 
chemical  change,  it  is  but  reasonable  to  suppose  that  a  marbd 
perversion  and  diminution  of  chemical  change  should  be  attended 
by  an  arrest  of  muscular  and  nervous  action,  and  even  of  aensatioa 
In  congestive  fever,  whether  from  peculiarities  of  constitntioD  or 
from  the  overwhelming  amount  of  the  poison  introduced,  tiM 
chemical  changes  are  not  excited,  which  result  in  the  brealdug  >p 
and  removal  of  the  malarial  poison. 

The  febrile  excitement  following  the  chill  of  intermittent  tfd 
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remittent  ferer,  appears  to  be  due  to  the  equalization  of  the  general 
and  capillary  oircnlations;  and  to  the  distribntion  through  the  blood- 
vessels and  capillaries  of  all  parts  of  the  body,  of  the  substances 
undergoing  active  chemical  changes,  developing  high  temperature, 
which  during  the  chill  were  confined  to  the  trunk. 

The  equalization  of  the  capillary  and  general  circulations  is, 
without  doubt,  dependent  in  great  measure,  primarily,  upon  the 
action  of  the  sympathetic  nervous  system ;  and,  perhaps,  may  be 
secondarily  and  remotely  affected  by  the  action  of  the  cerebro- 
spinal nervous  system.  We  say  ikpendent  in  great  measure^  but 
not  absolutely,  and  entirely,  upon  the  sympathetic  nervous  system ; 
because  the  malarial  poison  may  act,  in  addition  to  the  modes 
already  pointed  out,  directly  upon  the  fibres  of  the  heart,  and  thus 
influence  circulation,  and  through  it  respiration,  and  chemical 
change,  and  temperature,  and  muscular  and  nervous  force,  and  the 
manifestation  of  intellectual  phenomena,  independently  altogether, 
of  any  direct  and  primary  action  upon  either  the  sympathetic  or 
cerebro-spinal  nervous  systems. 

It  is  highly  probable  that,  during  the  febrile  excitement,  the 
malarial  poison  is  drawn  into  the  round  of  chemical  changes,  and 
so  altered,  that  its  action  is  for  a  time  suspended.  Hence  the  in- 
termission, or  remission. 

The  feoer^  ihen^  is  a  favorable  symptom^  and  the  want  of  fever^  a 
most  unfavorable  symptom;  and  if  these  views  be  true,  the  paroxysms 
of  malarial  fever  are  due  to  the  alterations  and  partial  destruction 
of  the  poison  during  the  active  chemical  changes  of  the  febrile  ex- 
citement 

The  manifest  duty  of  the  physician  in  congestive  fever  (if  these 
views,  which  have  been  suggested  by  the  results  of  actual  observa- 
tion and  experiment,  be  correct),  is  to  administer  those  remedies 
which  will  excite  the  general  and  capillary  circulations — excite 
chemical  change — excite  fever,  and  arouse  into  vigorous  action  the 
sympathetic  nervous  system,  and  destroy,  or  counteract,  or  paralyze 
the  action,  or  eliminate  the  malarial  poison. 

Case  illustratinq  thi  Power  Ain>  KAPmrrr  of  thx  Action  of  the 
Malabial  Poison  in  Congestive  Fever  and  Changes  of  Blood  in 
THE  Liver  and  Spleen. 

American  seaman ;  age  25 ;  height  5  feet  9  inches ;  weight  150 
pounds ;  dark  complexion,  dark-brown  hair,  brown  eyes. 
VOL.  xn.— 89 
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October  19, 1857,  8  o'clock  P.  M.  This  patient  entered  tkW 
pital  three  hoars  ago,  at  6  o'clock  P.  M^  in  an  almost  inseait 
condition.  Now  he  is  aroused  with  great  difficulty  and  aosis 
incoherently.  Extremities  cold.  Pulse  80,  feeble.  Head  and  W 
cooler  than  normal.  Tongue  by  the  gas  light  appears  clean,  li 
and  normal  in  color. 

B. — Cut  cups  to  each  temple  and  back  of  neck. 

B. — Mustards  to  extremities  and  over  epigastric  region. 

B. — Sulphate  of  quinia  gr.  y ;  camphor  gr.  ij.  Mix,  and  ad* 
nister  every  three  hours  until  fifty  grains  of  the  sulphate  of  qniis 
have  been  taken. 

B. — Spirit  of  mindererus,  brandy,  and  infusion  of  snakeroa 
fiss  of  each,  alternately  every  half  hour. 

20th,  9  o'clock  A.  M.  Lies  in  a  profound  coma.    This  came  oq  i 
short  time  after  the  first  observation  yesterday  evening.    Tfaeetf 
cups  aroused  him  partially  for  a  few  moments,  but  he  soon  relapsed. 
Mustards  have  been  applied  to  the  extremities  and  epigastric  ne^ 
three  times  during  the  night;  they  failed  to  rouse  the  brain;  t^ 
excited  the  capillary  circulation  and  induced  an  elevation  of  tea- 
perature,  but  did  not  restore  reason.    The  stimulants  also  foiled  to 
arouse  the  intellect.    Whenever  the  mustards  were  removed  ssi 
the  stimulants  withheld  his  surface  became  cool  and  the  pok 
diminished  in  volume.    It  is  evident,  then,  that  the  mustajtisW 
stimulants  excite  the  general  and  capillary  circulation,  and  iodttoe 
an  elevation  of  temperature,  but  they  do  not  arrest  the  d^ease. 
During  the  night  has  passed  his  urine  and  feces  in  bed.   Pubel^O, 
full.    The  sounds  of  the  heart  are  not  distinct ;  they  cannoC  be  dis- 
tinguished, but  sound  to  the  ear  like  one  sound.    The  beating « 
the  heart-sounds  stronger  even  than  in  health.    The  sounds  of  tk 
heart  correspond  in  frequency  to  the  beat  of  the  pulse,  140  to  the 
minute.    Bespirations  40,  spasmodic.    Temperature  of  atmosphei^ 
70°  F. ;  temp,  of  hand,  104«> ;  temp,  in  axilla,  104.6°.     Great  tea- 
derness  of  epigastrium.    Whilst  neither  shaking  nor  load  talkiif 
will  arouse  him,  pressure  npon  the  epigastrium  causes  him  to  eoH 
a  short  cry.    The  epigastrium  and  region  of  the  liver  feel  to  tb 
hand  warmer  than  the  head  or  any  other  part  of  the  body.   Cod- 
plexion  very  sallow.    I  administered  gr.  xxx  of  sulphate  of  qoio^ 
in  fSij  of  brandy.    It  was  with  great  difficulty  that  the  spoon  vts 
forced  between  his  clenched  teeth.    The  dose  had  not  been  fivti- 
lowed  more  than  a  few  moments  before  it  was  ejected  violeod// 
apparently  without  any  effort  or  consciousness  on  the  part  of  ^ 


HALABIAL   FSVBB.  603 

>atient.  This  dose  was  again  repeated,  and  his  trnnk  and  extremi- 
ies  covered  with  mnstards,  and  bottles  of  hot  water  applied  to  the 
eety  without  producing  the  slightest  good  effects.  This  patient  died 
me  hour  and  a  half  after  these  observations, 

AT7T0PS7  TWXNTT-FOUE  HOURS  AFTER  DEATH. 

Body  not  emaciated ;  apparently  in  fall  flesh.  Has  the  marks  of 
A  large  ulcer  over  the  superior  portion  of  the  sternum.  Skin  of 
the  dependent  parts  of  the  body  of  a  purplish  hue.  The  discolora- 
iion  of  the  skin  commences  about  the  middle  of  the  body  and 
gradually  increases  downwards,  until  the  most  dependent  portions 
are  of  a  deep  purple  color. 

Head — When  the  skullcap  was  removed,  much  blood  flowed 
out.  Arachnoid  membrane  opalescent,  in  a  few  spots.  Blood- 
vessels of  pia  mater  filled  with  blood.  Bloody  serum  was  effused 
'between  the  arachnoid  and  pia  mater.  Bloodyessels  at  the  base  of 
the  brain  and  surrounding  the  medulla  oblongata  and  superior 
portion  of  the  spinal  cord,  congested  with  blood.  Blood  was  ef- 
fused upon  the  base  of  the  brain.  This  blood  was  fluid,  and  con- 
tained no  coagula.  The  substance  of  the  brain  was  normal  in 
consistence  and  appearance. 

CliesL — Heart,  normal ;  right  auricle  and  ventricle  contained  a 
small  clot,  left  heart  empty.  Lungs,  normal ;  dependent  portions 
congested  with  blood.  Bloodvessels  of  superior  portions  almost 
entirely  free  of  blood. 

Abdomen — lAver. — A  large  portion  of  the  surfSsuse  of  the  liver 
presented  the  healthy  Spanish  brown  color,  and,  when  cut,  the 
substance  presented  the  usual  healthy  color.    Other  portions,  how- 
ever, presented  a  mottled  appearance  of  Spanish  brown  and  dark 
purple,  and  the  bloodvessels  of  these  parts  appeared  to  be  engorged 
with  blood.    The  right  lobe  of  the  liver  had  upon  its  under  surface 
a  spot  about  two  inches  in  diameter,  of  a  dark  slate  (malarial)  color. 
When  an  incision  was  made  through  this  portion  of  the  liver,  it 
preseuted  for  the  depth  of  about  one-fourth  of  an  inch,  the  true 
bronze  color.    Numerous  incisions  were  made  into  the  liver  in  all 
directions,  so  as  to  expose  its  substance  folly  to  view ;  portions 
were  found  approaching  in  color  the  bronze  hue  of  the  malarial 
fever  liver ;  the  great  mass  of  the  liver,  however,  resembled  more 
nearly  that  of  a  healthy  liver,  engorged  with  blood.    Portions  from 
different  parts  of  the  liver  were  examined  under  the  microscope. 
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The  liver  cells  from  the  slate  colored  and  bronzed  portions  did  not 
differ  in  appearance,  ander  the  microscope,  from  those  of  the  nor- 
mal colored,  or  from  those  of  the  mottled  portions.  The  colored 
corpuscles  appeared  to  be  more  altered  in  form  in  the  bronzed 
portions  than  in  the  normal  colored  portions.  The  alterations, 
however,  even  in  the  bronze  portions,  were  small  and  by  no  means 
universal,  bat  confined  comparatively  to  a  few,  and,  after  all,  the 
difference  may  have  been  imaginary.  The  determination  of  com- 
parative alterations  of  this  kind  is  not  so  easy  as  at  first  sight 
appears.  Did  not  discover  any  of  those  dark  grannies  in  the  b]x>n2e 
portion,  which  have  been  said  to  impart  the  peculiar  color  to  the 
liver.  From  the  cut  surface  of  the  liver,  much  black  blood  issued, 
which  assumed,  upon  exposure  to  the  atmosphere,  the  arterial  hue 
The  liver-cells  did  not  appear  to  be  altered  in  any  manner. 

GaU-hladder^  filled  with  bile.  Specific  grcmly  of  hile^  1042i». 
Viewed  in  mass,  the  bile  was  of  a  brownish-black  color,  with 
greenish  reflections,  and  resembled,  upon  a  general  view,  a  satu- 
rated tincture  of  iodine.  It  resembled,  and  poured  like  molasses, 
being  thick  and  ropy.  Upon  close  inspection,  the  \nle  was  found 
to  contain  numerous  flakes  of  a  green  color,  which,  under  the 
microscope,  were  found  to  consist  of  the  conglomerated  cells  of  the 
mucous  membrane  of  the  gall-bladder.  When  spread  out  in  thin 
layers,  the  bile  presented  a  gamboge,  yellow  color. 

Pancreas,  normal. 

Spleen,  slate  colored,  softened  and  enlarged ;  not  as  much  softened 
and  altered,  however,  as  in  cases  of  malarial  fever  of  longer  stand- 
ing. The  mud  of  the  spleen  was  of  a  dark  purplish  hue,  and  ap- 
peared to  be  in  transition  to  the  color  and  state  of  the  mud  of  the 
spleens  of  malarial  fever  of  longer  duration.  After  exposure  for  a 
few  hours  to  the  oxygen  of  the  atmosphere,  a  large  portion  of  the 
mud  of  the  spleen  assumed  a  color  approaching  the  arterial  hue, 
much  brighter  than  the  mud  of  the  spleens  upon  which  malarial 
fever  had  exerted  its  full  effects,  and  somewhat  darker  than  the 
bright  arterial  hue  assumed  by  the  splenic  mud  of  healthy,  normal 
spleens.  When  the  splenic  mud  was  spread  in  thin  layers  npon  a 
glass  slide,  the  change  of  color  was  much  more  rapid.  Under  the 
microscope,  the  splenic  mud  appeared  to  consist  almost  entirely  c^ 
colored  corpuscles,  many  of  which  appeared  swollen  and  altered  in 
appearance.  After  careful  examination,  I  was  unable  to  find  tboee 
conglomerations  of  black  granules,  resembling  the  black  sediment 
of  black  vomit,  which  were  discovered  in  other  malarial  spleens. 
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KidneySy  normal.  Bladder  contracted ;  contained  no  arine.  Scro- 
tum red,  and  apparently  scalded.  This  was  due  most  probably  to 
the  acrid  urine.  /  have  observed  this  effect  of  the  urine  upon  the 
scrotum  in  many  cases  of  malarial  fever  of  the  severest  types. 

AlmenUiry  and  Intestinal  OanaL — The  mucous  membrane  of  the 
stomach  presented  two  well-defined  portions :  the  mucous  mem- 
brane of  the  lesser  curvature  of  the  stomach  was  pale  and  normal 
in  appearance ;  the  mucous  membrane  of  the  greater  curvature  and 
pyloric  extremity,  and  of  the  pylorus,  was  of  a  purplish  color,  and 
ecchymosed  in  crimson  spots.  The  bloodvessels  of  the  greater 
curvature  and  of  the  pylorus  were  congested  with  blood.  Mucous 
membrane  of  the  superior  portion  of  the  jejunum  congested  with 
blood.  YalvulsB  conniventes,  especially  at  the  edges,  ecchymosed 
in  spots  of  a  purple  and  scarlet  color.  Mucous  membrane  of  the 
lower  portion  of  the  ileum  greatly  congested  with  blood.  Peyer's 
glands  somewhat  enlarged,  more  distinct  and  elevated  than  usual, 
but  pale,  and  not  congested  and  inflamed  as  in  typhoid  fever.  Soli- 
tary glands  enlarged  and  distinct.  Mucous  membrane  of  colon 
greatly  congested  with  blood. 

CONCLUSIONS. 

1.  The  slight  alteration  of  the  color  of  the  liver;  the  change  of 
the  blood  of  the  liver  to  the  arterial  hue  upon  exposure  to  the 
atmosphere;  the  change  of  the  splenic  mud  to  the  arterial  hue — 
all  prove  that  this  patient  had  died  very  soon  after  the  commence- 
ment of  the  malarial  fever.  As  we  have  seen,  the  patient  was 
unable  to  answer  any  inquiries  with  reference  to  the  history  of  his 
case.  So  convinced  was  I  that  this  was  a  case  of  only  one  or  two 
days'  standing,  that  I  sought  out  the  captain  of  the  vessel  to  which 
this  patient  belonged,  and  made  minute  inquiries.  The  captain 
stated  that  this  man  was  the  cook  on  the  vessel.  One  month  ago, 
whilst  the  vessel  was  lying  in  the  Santee  Biver  of  South  Carolina, 
this  patient  was  taken  with  a  fit.  This  was  relieved  in  a  few  hours, 
and  was  not  followed  by  fever ;  and  the  patient  appeared  to  suffer 
no  ill  effects,  and  resumed  his  duties.  Two  weeks  ago  the  captain 
brought  his  vessel  to  Savannah.  This  patient  has  been  sleeping 
on  board  the  ship  at  night  up  to  the  time  of  his  entrance  into  the 
hospital  He  was  well,  active,  and  attentive  to  his  duties,  up  to 
6  o'clock  P.  M.,  October  18,  when  he  was  suddenly  seized  with 
vomiljing,  cold  extremities,  complete  prostration,  and  delirium.   He 
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had  cooked  dinner  this  day,  and  was  attending  to  his  dnties  at  the 
time  of  this  sudden  attack.  He  had,  however,  ^'a  singular  look 
out  of  his  eyes,"  which  attracted  the  attention  of  the  captaiD,  and  led 
him  to  inquire  if  he  was  well ;  the  patient  answered  yes,  and  oora- 
plained  of  nothing.  Whilst  sick  on  board  the  ship,  he  complained 
of  no  pain ;  and,  before  the  complete  loss  of  reason,  said  that  he 
felt  well.  The  next  day,  the  19  th  inst.,  he  was  sent  to  the  hospital 
at  5  o'clock  F.  M.  I  saw  him  for  the  first  time  at  8  o'clock  P.  3L 
He  died  at  12  o'clock  M.  the  next  day.  This  patient^  then,  died  afkr 
forty-three  h/mrs'  sickness. 

2.  The  general  and  capillary  circulations  were  easily  aroused  by 
stimulants;  the  temperature  of  the  body,  under  the  action  of  stimn- 
lants,  was  elevated  above  the  normal  standard ;  there  was  a  corre- 
lation between  the  temperature  of  the  trunk  and  extremities ;  the 
chemical  changes  appeared  to  be  amply  sufficient  for  the  develop- 
ment  of  the  muscular  and  nervous  forces;  and  the  liver  and  spleen 
had  undergone  comparatively  but  slight  alterations.  The  most 
prominent  apparent  cause  of  death  was  the  effusion  of  blood  upon 
the  base  of  the  brain.  The  fit  which  occurred  one  month  ago 
points  to  a  previous  derangement  of  the  cerebro-spinal  system. 

Was  the  effusion  of  blood  upon  the  brain  the  result  of  the  acdoa 
of  the  malarial  poison  alone,  or  the  result  of  the  action  of  the 
malarial  poison  upon  the  delicate  structures  of  the  brain  already 
altered  by  previous  disease?  It  is  impossible  to  decide  these  ques- 
tions positively,  but  all  our  observations  upon  malarial  fever  woaM 
lead  us  to  accept  the  latter  supposition.  We  regard  the  action  of 
the  malarial  poison  as  depressing,  and  not  infiammatory.  Gerebrftl 
disturbances  in  malarial  fever  appear  to  be  due — first,  to  the  direct 
action  of  the  malarial  poison  and  of  the  altered  blood  upon  the 
nervous  structures;  and,  secondly,  to  the  stagnation  and  accumu- 
lation of  blood  in  the  capillaries  and  bloodvessels  of  the  brain,  due 
to  the  diminished  action  of  the  heart,  arrest  and  perversion  of  che- 
mical change  in  the  blood  of  the  capillaries,  and  loss  of  power  in 
the  capillaries  themselves.  If  by  previous  disease,  arising  of  itself 
or  induced  by  the  intemperate  use  of  ardent  spirits,  the  capillaries 
and  bloodvessels  of  the  brain  and  its  membranes  lose  their  tonicitj, 
elasticity,  and  coherency,  the  simple  stagnation  and  accumalation 
of  blood  may  be  attended  by  a  rupture  of  the  altered  vessels^ 
without  any  inflammatory  action.  A  strong  confirmation  of  these 
views  is  the  fact  that  the  vigorous  administration  of  the  most  active 
stimulants,  conjoined  with  sulphate  of  quiuia,  is  the  most  efficient 
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mode  of  preventing,  arresting,  and  relieving  the  coma  and  delirium 
of  malarial  fever.  If  the  action  of  the  poison  was  inflammatory, 
this  would  not  be  the  case.  The  preceding  case  shows  that  we 
may  have  symptoms  of  inflammation  of  the  brain  in  malarial  fever, 
without  a  single  pathological  alteration  afler  death,  cognizable  to 
the  unaided  senses. 

We  say  cognizable  to  the  unaided  senses,  because  the  thorough 
knowledge  of  the  nature  of  malarial  fever  demands,  amongst  many 
other  things,  a  thorough  knowledge,  not  only  of  the  appearance 
and  chemical  constitution  of  the  structures  of  the  cerebro-spinal 
and  sympathetic  nervous  systems,  but  also  a  thorough  knowledge 
of  the  physical,  chemical,  and  pathological  alterations  of  these 
structures  when  acted  upon  by  morbific  agents. 

We  are  actuated  by  no  disparaging  spirit,  when  we  assert  that 
in  the  present  state  of  chemical,  physiological,  and  pathological 
science,  we  are  wholly  ignorant  of  the  chemical,  physiological,  and 
pathological  relations  of  the  malarial  poison  to  the  nervous  ele- 
ments. 

In  those  cases  in  which  the  cause  of  death  was  not  found  in  the 
pathological  alterations  of  the  organs  and  tissues,  the  question  im- 
mediately arises,  what  destroyed  life  ? 

In  the  present  state  of  medical  science  we  can  offer  suppositions, 
but  we  can  give  no  decided  answer.  How  difficult  would  it  he  to 
prove  or  disprove,  that  the  malarial  poison  produced  death  by  its  direct 
action  upon  the  nervous  system,  in  a  manner  analogous  to  the  action  of 
some  of  the  violent  alkaloid  and  metallic  poisons  f  We  know  that 
some  substances,  as  chloroform,  will  produce  sudden  death  in  some 
cases,  when  there  is  no  assignable  cause  either  in  the  structures 
and  forces  of  the  patient,  or  in  the  pathological  alterations  pro- 
duced. 

This  peculiar  action  is  said  to  be  due  to  the  idiosyncrasy  of  the 
patient.  May  not  the  fatal  action  of  the  malarial  poison  be  due  in 
some  cases  to  the  idiosyncrasy  of  the  patient?  Has  any  one  ever 
determined  upon  what  an  idiosyncrasy  depends  ? 

8.  A  comparison  of  the  autopsy  of  this  case  with  that  of  previous 
cases  shows  that  in  the  first  stages  of  malarial  fever  the  liver  is  first 
engorged  with  blood,  and  the  slate  and  bronze  color  is  not  at  first 
universal,  but  confined  to  definite  portions.  It  is  an  interesting 
fact  that  in  the  present  case  the  solitary  glands  were  found  enlarged 
even  at  this  early  stage  of  the  disease.  The  mucous  membrane  of 
the  stomach  and  intestines  presented  marks  of  congestion,  if  not  of 
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inflammation.  This  condition  of  the  mucous  membrane  is  by  no 
means  characteristic  of  malarial  fever,  even  when,  there  is  gieis 
tenderness  upon  pressure  of  the  epigastrium.  Tenderness  hat 
may  be  due  rather  to  the  state  of  the  spleen  and  liver.  The  obxr- 
vation  which  we  made  upon  previous  cases  is  also  true  with  regard 
to  this,  that  the  slate  and  bronze  color  of  the  liver  is  not  due  to 
the  formation  and  distribution  through  the  liver  of  peculiar  dark- 
colored  granules. 

4.  Although  the  stimulants  and  sulphate  of  quinia  did  not  cor 
the  disease,  still  they  aroused  the  capillary  and  general  circulatioD, 
and  induced  the  chemical  changes. 


Ths  followinq  Tables,  dbawn  xtp  after  the  CabefuIj  ExAiosi- 
TioN  or  Three  Hundred  Cases  or  Malarial  Fever,  wtll  presest  a 
gobfparative  ylsw  of  sobfe  of  the  most  btrikimo  phenomena  of  tei 
Different  Forms  of  Mat.artat.  Fever  : — 
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rrhe  next  subjects  which  demand  investigation  are — 

1.  The  comparison  of  the  circulation,  respiration,  temperature, 
and  chemical  changes  of  the  solids  and  fluids,  especially  of  the 
ariae  in  malarial  fever,  with  similar  phenomena  in  health,  and  in 
all  other  diseases. 

2.  The  action  of  the  medicines  employed  in  the  treatment  of 
malarial  fever. 

8.  The  comparison  of  the  methods  and  results  of  treatment  in 
malarial  fever  with  those  of  other  diseases.  * 

4.  Nature  of  the  causes  of  malarial  fever. 

5.  Belations  of  malarial  fever  to  soil,  water,  atmosphere,  and 
dimate. 

The  discussion  of  each  one  of  these  divisions  would  occupy  as 
much  space  as  the  preceding  imperfect  investigation,  and  must, 
therefore,  be  deferred  to  a  future  time. 

In  concluding  these  "  Observations  on  some  of  the  Phenomena 
of  Malarial  Fever"  (which  have  been  the  result  of  three  years'  labor 
and  study,  upon  more  than  three  hundred  cases  of  the  different 
forms  of  malarial  fever,  in  Savannah,  in  Liberty  County,  in  Athens, 
and  in  Augusta),  we  would  again  admit  that  they  are  incomplete 
— in  fact,  nothing  more  than  beginnings  in  the  right  direction — 
and  again  express  the  hope  that  the  statements,  and  relations,  and 
laws  deduced  from  these  observations,  will  be  tested  by  careful, 
conscientious  observers;  the  errors  eliminated,  the  imperfections 
removed,  the  results  enlarged,  and  the  positive  knowledge  of  the 
phenomena  of  malarial  fever,  and  of  all  fevers,  established  by  ob- 
servation, experiment,  and  reason. 
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Ai^iMEiiTARY  Canal. 

Pathological  changes  of  in  malarial  ferer, 
43g_448. 

Changes  in  the  secretions  of  the  month 

during  malarial  fever,  430. 
Appearance  of  the   tongue  in    malarial 

fever,  440. 
Pathological  alterations  of  the  stomach  in 

malarial  fever,  440. 

of  the  intestinal  canal,  440. 
Post-mortem  examinations  illustrating  the 

pathological  alterations  of  the  stomach 

and  intestines  in  malarial  fever,  441 — 

448. 

Arachnoid  Membrane. 

Pathological  alterations  in  malarial  fever, 

426. 
Illustrative    post-mortem    examinations, 

432—439. 

Astronomical  Phenomena. 
Affect  all  bodies,  217. 
Gravity,  217. 

Binary  stars,  and  the  revolution  of  our 
sun   around  a  distant  centre,  illustra- 
tions of  the  wide  reign  of  the  law  of 
gravity,  217—219. 
Stability  of  the  solar  system,  220. 
Order  and  harmony  of  the  planetary  sys- 
tem, 220. 
Relations  of  plants  and  animals  to  the 
force  of  gravity,  and  the  size  of  our 
globe,  221 
Relations. of  the  moon  to  the  earth,  with 

its  plants  and  animals,  222. 
Heat  of  the  sun  and  fixed  stars,  224. 
Researches  of  Ponillet  upon  heat  of  fixed 

sUrs,  224. 
Relations  of  the  fixed  stars  to  the  motions 
upon  the  earth,  and  to  the  existence  of 
plants  and  animals,  225 — 228. 
AcalephsB,  blood  of,  288. 
Andral,   on  the  changes  of  the  blood  in 
typhoid  fever,  406  ;  in  smallpox,  407  ;  in 
measles,  407 ;  in  erysipelas,  408  ;  in  phthi- 
sis, 408;   in  acute  rheumatism,  410;   in 
pleuritis,  411 ;  in  peritonitis,  411 ;  in  bron- 
chitis, 411. 
• on  the  distinctions  between  the  altera- 
tions of  the  blood   in  the  pyrexiae  and 
phlegmasisB,  416 — 418. 
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Anemia,  changes  of  blood  in,  409. 
Antony,  Br.  Milton,  on  spinal  irritation, 

360. 
Arnold,  Br.  Richard  B.,  on  the  color  of  the 

liver  in  malarial  fever,  452. 
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Blood,  283 — 424. 
Imperfect  state  of  our  knowledge,  283. 
Importance  and  difficulty  of  establishing 
a  standard  formula  of  the  constitution 
of  the  blood  in  health,  287. 
The  constitution  of  the  blood  varies  not 
only  with  the  class,  but  with  each  spe- 
cies of  animals,  and  corresponds  with 
the  development  and  perfection  of  the 
organs  and  apparatus,  288. 
Blood  of  Protozoa,  288. 
Polypi,  288. 
AcalephsB,  288. 
Echinodermata,  289. 
Cephalopoda,  290. 
Amphioxns,  290. 
Garfish  (lepisosteous  osseos), 

291. 
Reptiles,  291. 
Birds  and  mammalia,  291. 
Chemical  constitution  of  moist  blood  cor- 
puscles, 292. 
Chemical  constitution  of  liquor  Bangninis, 

292. 
Importance  of  establishing   the    typical 
formula  of  the  blood  in  starvation,  298. 
Biffioulties  of  establishing  the  amount  of 

blood  in  health  and  disease,  294. 
Estimates  of  the  amount  of  blood  in  the 
human  system  by  Blumenbaoh,  Haller, 
Borelli,  Young,  Bumas,  Fletcher,  An- 
cell,  Valentine,  and  Lehmann,  and  by 
the  author,  294. 
Changes  of  the  blood  in  malarial  fever, 

296,  424. 
Biffioulties  of  investigations  npon  the  blood 

in  disease,  296. 
Color  of  the  blood  and  senim  in  malarial 

fever,  299. 
Specific  gravity  of  the  blood  and  serum 
in  various  diseases,  as  determined  by 
Beoquerel,  Rodier,  Nasse,  Zimmerman, 
Guenaud  de  Mussy,  and  Joseph  Jodm, 
301. 
Coagulation  of  the  blood,  801. 
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Table  of  blood-corpiuoles  in  1,000  parts 
of  healthy  and  malarial  blood,  302. 

Fibrin  in  healthy  and  diseased  blood,  as 
determined  by  Andral,  Gavarret,  Beo- 
querel,  Rodier,  Gaenand  de  Mossy, 
Popp,  Wittstock,  Simon,  GloTer,  Heller, 
and  Joseph  Jones,  302—308. 

Cases  illustrating  the  physical  changes  of 
the  fibrin,  and  the  formation  of  heart 
clots  in  malarial  fever,  304—320. 

Observations  of  Hewson,  Baillie,  Mor- 
gagni,  Albinns,  Burns,  Stewart,  War- 
drop,  Cruwell,  Graham,  Stensel,  Meckel, 
Stoerk.  Petit,  O'Halloran,  Martial,  Ba- 
ron, Virchow,  Pagj^t,  Crampton,  Louis, 
Bougen,  Desault,  Duncan,  Aeid,  Hodg- 
son, Andral,  Tiedemann,  Otto,  Lobstein, 
Cloquet,  Carsewell,  Langstaff,  and  Ri- 
chardson, on  the  formation  of  fibrinous 
concretions  during  li£»,  321 — 323. 

Conditions  most  favorable  to  the  deposi- 
tion of  fibrinous  concretions,  323 — 325. 

Observations  of  Gairdner,  Richardson, 
Gaspard,  Lee,  Hewson,  Thackrah,  Coo- 
per, and  Briicke,  upon  the  coagulation 
of  the  blood,  324—325. 

Symptoms  and  diagnosis  of  fibrinous  con- 
cretions in  the  heart  and  bloodvessels, 
326—332. 

Observations  of  Dr.  Wm.  Senhouse  Eirkes 
upon  the  effects  of  detachment  of  fibrin- 
ous concretions  during  life,  333. 

Discussion  of  the  causes  of  the  formation 
of  fibrinous  concretions  in  the  heart 
and  bloodvessels  in  malarial  fever,  334 
—337. 

Principles  of  treatment  best  adapted  to 
prevent  the  formation  of  fibrinous  con- 
cretions in  the  heart  and  bloodvessels, 
337—340. 

Method  of  analyzing  the  blood,  341. 

Table  illustrating  the  composition  of  ven- 
ous blood  in  malarial  fever,  343. 

History  of  the  cases  which  furnished  the 
blood  for  analyses,  344—379. 

Comparison  of  their  results  with  the  typi- 
cal formula  of  the  blood  in  health  and 
disease,  379—419. 

Colored  blood-corpuscles  are  diminished 
during  malarial  fevers,  and  the  extent 
and  rapidity  of  the  diminution  corre- 
spond to  the  severity  and  extent  of  the 
disease,  379. 

Researches  of  Andral  and  Gavarret  upon 
the  blood  of  intermittent  fever,  380. 

Composition  of  the  blood  in  marsh  cach- 
exia, according  to  Becquerel  A  Rodier, 
381. 

Composition  of  the  blood  in  mechanical 
dropsy,  382. 

Composition  of  the  blood  in  acute  dropsy, 
38B. 

Composition  of  the  blood  in  cachectic  drop- 
sies, 385. 

The  fixed  saline  constituents  of  the  col- 
ored blood-corpuscles  are  diminished  in 
malarial  fever,  385. 

The  iron  of  the  disintegrated  blood-corpus- 
oles  appears  in  the  urine,  386. 


Blood — eontinued. 

Physiological,  pathological,  sad  An- 
peutieal  bear!n|f  of  the  chaagei  «f  te 
blood-corpusolee  in  malvial  fenz^  3Si 
—401. 

Researches  of  Schmidt  upon  the  tfiek 
gravity  of  the  colored  blood-e^iJHdb 
in  various  diseases,  387. 

Relations  of  the  colored  blood-cMfisdtf 
to  the  muscular  and  nerrou  qiia, 
387. 

Principles  of  treatment,  based  q|«  ^ 
changes  of  the  blood  in  malarial  fria, 
388—401. 

Injurious  effeota  of  bloodletting  in  ■di' 
rial  fever,  388 — 394. 

Active  and  exoessiTe  porgatlon  shoeldb 
avoided  in  malarial  ferer,  395. 

Importance  of  nutritions  diet,  ai^  of  ^ 
phosphates  and  iron,  396. 

Principles  which  should  govern  thesdais- 
istration  of  pepsin  in  malarial  km, 
897. 

The  excretion  of  the  products  rsnlsiii 
from  the  dead  disintegrated  blood-«e* 
puscles  should  be  promoted  by  dianM 
and  depurants,  and  the  liver  and  spks 
should  be  roused  to  throw  off  their  pv- 
verted  secretions,  401. 

Place  of  the  destruction  of  the  mkttl 
corpuscles  in  malarial  fever,  402. 

Animal  starch  aooumnlat«(  in  the  xaskral 
liver;  whilst  grape  sngar  is  ah&si, 
403. 

Alterations  of  the  blood,  and  espeeblljfif 
the  blood -corpuscles  in  the  spleen  dmof 
malarial  fever,  404. 

Comparison  of  the  changes  of  the  bkei 
in  malarial  fever,  with  the  ehsBfeiflf 
the  blood  in  typhoid  fever,  typhusfefcr, 
ephemeral  fever,  smallpox,  searislissi 
measles,  acute  scurvy,  ehronie  aevrj, 
erysipelas,  cholera,  phthisis,  KnM^ 
carcinoma,  Bright's  disease,  ehlerw^ 
anemia,  simple  rheumatic  ftver,  febnl* 
arthritic  rheumatism,  rheamatiia,pstf* 
peral  fever,  pneumonia,  plenritis,  peri- 
tonitis, angina  tonsillaris,  acute  bna- 
chitis,  carditis,  pericarditis,  inflanni- 
tion  of  brain,  glanders,  and  lead  pa* 
Boning,  400 — 411. 

The  colored  blood-corpnseles  are  maresai- 
formly  and  rapidly  destroyed  in  nu^ 
rial  fever  than  in  any  other  acuta  &> 
ease,  412 — 415. 

Comparison  of  the  changes  ot  the  U«os 
and  organs  in  malarial  fever,  with  thi 
changes  of  the  blood  and  organs  intj* 
phoid  and  typhus  fevers,  413— -*W. 

The  diminution  of  fibrin  in  malsrial  frw 
corresponds  with  the  severity  of  «* 
disease,  416 

Observations  of  Andral  upon  the  diminiti* 
of  fibrin  in  fevers,  416 — 418. 

Discussion  of  the  question,  do  thflv 
changes  of  the  blood  precede  or  n^ 
oeed,  or  are  they  simultaneous ^i^'~f 
aberration  of  the  physical,  cheaiie«» 
vital,  and  nervous  phenomena  deooBi- 
nated  fever,  419—424. 


IKDKX. 


619 


Blood — eonttnusd* 

Bleeding  should  be  employed  with  oantlon 
in  mflJurions  disirioU,  410. 

Sulphate  of  qmni&  benefioial  in  pneumo- 
nia and  pleurisy,  and  irritatiye  fevers 
following  amputationSi  oocnrring  in  ma- 
larious ooantries,  419. 

ObserTations  of  the  author  upon  three  at- 
tacks of  malarial  feTer,  oocurring  in  his 
own  person,  420—422. 
•  Observations  of  Brs.  Btevens,  Ball, 
Mitchell,  Salragnoli,  Archer,  Porter, 
and  Potter,  upon  the  changes  of  the 
blood  preceding  the  phenomena  of 
fever,  423—424. 

Bbain. 

Pathological  alterations  of  in  malarial 
fever,  425—439. 


Casks  of  malarial  fever,  illustrating  the 
formation  of  heart-clots,  304—320. 

illustrating  the  changes  of  the  blood  in 
malarial  fever,  344-^79. 

illustrating  the  effects  of  bloodletting  in 
malarial  fever,  890. 

illustrating  the  period  at  which  the 
changes  in  the  olood  commence,  420. 

illustrating  the  pathological  alterations 
of  the  organs,  432—439,  441—448, 
453,  472—478. 

illustrating  the  phenomena  of  intermit- 
tent, remittent,  and  congestive  fevers, 
494—601,  509—521,  528—615. 

Cbbbbro-Spinal  Nbrvovs  Ststxv,  425— 
439. 

Not  the  seat  in  malarial  fever  of  any  uni- 
form irritation  or  inflammation,  427. 

Discussion  of  tiie  causes  of  the  aberrated 
nervous  phenomena  of  malarial  fever, 
428. 

Theory  expressing  the  relations  of  the 
physical,  chemical,  and  nervous  pheno- 
mena of  malarial  fever,  429. 

Malarial  fever  paroxysmal  not  because  the 
action  of  the  cerebro-spinal  or  of  the 
sympathetic  nervous  system  is  parox- 
ysmal, 431. 

Explanation  of  the  paroxysmal  character 
of  malarial  fever,  429—431. 

Post-mortem  examinations  of  the  cerebro- 
spinal nervous  system  in  the  various 
forms  of  malarial  fever,  482—439. 

Chsmical  Changxs. 
Importance  of  determining  the  amounts 
and  character  in  various  disease,  479 — 
484. 
Index  of  temperature,  479—484. 
Chemical  changes  of  blood,  296—424. 

liver,  403,  448. 
spleen,  404,  467. 
intermittent   fever, 

498. 
remittent  fever,  520. 
congestive  fever,  560. 


Cbllvloss. 
Investigations  of  0.  Schmidt,  Lowig,  Eol- 
liker,   Odier,   Lassaigne,    Payen,    Chil- 
dren, Banniel,  Virchow,  Busk,  Bennet, 
and  Carter,  upon,  465. 
Chlorosis,  changes  of  blood  in,  409. 
Cholera,  changes  of  blood  in,  408. 
Carditis,  changes  of  blood  in,  411. 
Campbell,  Prof.  H.  F.,  on  nervous  system, 

860. 
CoPLAiTD,  Br.  James,  on  the  relations  of  the 
cerebro-spinal  and  sympathetic  nervous 
systems  to  fever,  363 — 364. 

CiRCULATIOE. 

Belations  of,  to  respiration,  temperature, 
state  of  skin,  and  changes  of  urine  in 
intermittent,  remittent,  and  congestive 
fever,  479—615. 

Importance  of  it«  determination,  483. 

Table  showing  the  variations  of  in  differ- 
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Effects  of  changes  of  temperature  on,  490. 

Condition  of,  in  the  cold  stage  of  intermit- 
tent fever,  493—501. 

In  the  hot  stage,  and  period  of  intermis- 
sion, 501—520. 

Cases  and  tables  illustrating  the  changes  of 
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tent, and  congestive  fevers,  509—615. 

Correlation  op  the  Phtsical  ahd  Vital 
Forces,  232—256. 

History  of  the  establishment  of  the  cor- 
relation of  the  physical  forces,  234 — 
244. 

Views  of  the  Hindoos,  Sabians,  Chinese, 
Persians,  and  Egyptians,  of  Thales, 
Parmenides,  Arcnelaus,  Bemocritus, 
Pythagoras,  Hippocrates,  and  other  an- 
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Labors,  experiments,  reasonings,  and 
generalications  in  astronomy,  of  Ar- 
chimedes, Anaximander,  Aristotle,  An- 
aximenes,  Aristarchus,  Hipparchus,  Pto- 
lemy, Copernicus,  Kepler,  Stevinus, 
GalUeo,  Gassendi,  Fermat,  Ricoioli, 
Orimaldi,  Bacon,  Descartes,  Castelli, 
Huyghens,  Hooke,  Halley,  Mersenne, 
Bernoulli,  Hermann,  Leibnitz,  Buler, 
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in  acoustics,  of  Pythagoras,  Mersenne, 
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Euler,  Lagrange,  Laplace,  Poisson,  236 ; 
in  thermotios,  of  Bacon,  Locke,  Bum- 
ford,  Davy,  Leslie,  Dulong,  Clausius, 
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ory, Descartes,  De  Dominis,  Newton, 
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Faraday,  Oersted,  Arago,  Schweigger, 
239—240  ;  of  Petit,  Scheele,  Senebier, 
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Mayer,  HelmholU,  243—244. 


Dagai,  Prof.  L.  A.,  on  the  pathology  and 
treatment  of  bilioos  fever,  358 — 360. 
Dara  mater,  normal  in  malarial  fever,  425. 
PoBt-mortem  appearances,  432 — 439. 
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Erysipelas,  changes  of  blood  in,  408. 

Earthquakes,  illustrating  the  irresistible  en- 
ergy of  the  force  of  heat,  229  ;  of  South 
America,  calculations  of  Sir  Charles  Lyell, 
229. 

Exterior,  424. 
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Intermittent,  301—303,  343—347,  493— 
521. 

Cold  stage,  493—501. 
Hot  stage,  501. 
Intermission,  501 — 521. 
Character,  urine  in,  505^521. 
Pulse,  respiration,  and  temperature  in, 
493—521 

Bemittent  fever,  changes  of  urine  in, 
521. 

Congestive  fever,  pulse,  respiration^  tem- 
perature, and  urine,  550—615. 

Illustrative  oases,  304,  344—378,  494— 
615. 

Typhus  feyer,  changes  of  blood  in,  406. 

Typhoid  fever,  changes  of  blood  in,  406. 

Ephemeral  feyer,  changes  of  blood  in, 
407. 

Opinions  of  Hoffmann,  Boerhaave,  CuUen, 
Belle,  Tode,  Thorer,  Stoll,  J.  C.  Frank, 
Foder^,  Clutterbuok,  Alibert,  Bayer, 
Nepple,  Ford,  Dugas,  Campbell,  An- 
tony, Copland,  and  Maillot  on  fever, 
857—364. 

FiBRIKOTTB   COHORSTIOHB,  304 — 340. 

Cases  illustrating  the  formation  of  fibrin- 
ous concretions  in  malarial  fever,  304 — 
320 

Symptoms  of,  326. 

Principles  of  treatment  best  adapted  to 
prevent  the  formation  of,  337. 

Observations  of  Hewson,  BailUe,  Mor- 
gagni,  Albinus,  Burns,  Stewart,  Ward- 
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Briioke  upon  the  formation  of  tboBOii 
concretions  during  life,  321 — 333. 

Ford,  Prof.  Lewis  D.,   on   IntermittiBK  aai 
remitting  fever,  357 — 868. 

Frank,  J.  C.,  on  feyer,  367. 
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Galileo,  233. 

Gangrssnopeis,   or   gangrenoiu    er< 

cheek,  371^376. 
Gerhard,  Dr.,  observationa  on  tjphni  few. 

414. 
Gavarret  on  typhoid  fever,  406. 
Guenaud  de  MuBsy,  on  typhus  fey«r,  4t6. 
Gavarret,  on  smallpox,  407  ;  on  eijiipelia. 

408  ;  on  phthisis,  408 ;  oo  aoule  ilkeiiaat' 

ism,  410;    on  pleuritia,  411;    on 

nitis,  411;  on  bronchitiB,  411. 
Glover,  on  Ute  changes  of  the  blood  m 

fbla,  408—409.  ' 
Glanders,  changes  of  blood  in,  411. 
Grape  sugar,  absence  of,  in  the  malarial 

ver  liver,  403 ;  463 — 466. 


Hbart. 

Fibrinous  concretions  of,  304 — 340. 

Principles  of  treatment  best  adapted  to 
prevent  the  formation  of  fibrinous  cea- 
cretions  in  the  heart  and  bloodresecfa, 
337. 

Symptoma  of  fibrinoas  ooneretiona  in  At 
heart,  32(^—332. 

Investigations  of  Dr.  Bei^amin  Ward 
Richardson  upon  the  formation  of  fibri- 
nous concretiona  in  the  hearty  322,  323; 
326—332. 

Observations  of  Gairdner,  Lee,  Gaspari, 
Hewson,  Thaokrah,  Cooper,  and  Broeks, 
upon  the  formation  of  fibrinoas  e<»ete> 
tions  in  the  heart  during  life,  324,  32i. 

Cases  illustrating  the  formation  of  heart' 
clots  in  malarUl  &yer,  304—320. 

Pathological  alterations  of^  in  malarial 
fever,  439. 


Intbrxittbnt  FsyxR,  493 — 620. 
Cold  stage,  493—501. 
Changes  of  blood  in,  343—347. 
Changes  of  urine  in,  496—601,  606—621. 
Hot  stage  and  phenomena  of  intemussiia, 

501—520. 
Belations  between  Btate  of  skin,  pokt, 

respiration,  and  temperature  in,  592— 

504. 
Theories  of  Dr.  Ford,  Dugas,  Caatpbell, 

Lobstein,  and  Copland,  357 — 364. 
Skin,  pulse,  respiration,  and  tempecatars, 

493—520. 
Bluatrative  oaaes,  ^4—601,  500-^21 
Critical  discharges  in,  607. 
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Character  of  deposits  in  urine,  386,  505, 
509. 
Iodide  of  qninia  nsefhl  as  a  depurant  in  the 
latter  stages  of  malarial  ferer,  401. 

Xhtbstihes. 

Pathological  changes  of,  in  malarial  fever, 

440—448. 
IllnstratiTe  post-mortem  examination,  441 

—448. 
Peyer's  glands  not  enlarged   in  malarial 

fever,  441. 
Blnstrative  oases,  441 — 448. 
Bmnner's  glands,  441. 
Blnstrative  cases,  441 — 448. 


Jaclcson,  Prof.  Samuel,  of  the  TTniversitj  of 
Pennsylvania,  on  the  correlation  of  the 
physical  and  vital  forces,  243 ;  on  the 
relations  of  the  cerebro-spinal  and  sym- 
pathetic nervous  systems,  274 — 278. 

Jackson,  Dr.  Samuel,  of  Northumberland, 
Pa.,  on  gangrsBnopsis,  or  gangrenous 
erosion  of  the  cheek,  371 — 876. 

Jenner  on  typhus  fever,  414. 


KiDKETS. 

Pathological  alterations  of,   in  malarial 

fever,  402,  479. 
Slate  and  bronse-oolored  spots  upon,  402 
—403,  479. 
Kepler,  218,  233. 

Kblliker  on  the  structure  of  the  liver,  448, 
460. 


Lagrange  and  Laplace,  discoveries  of,  prov- 
ing the  stability  of  the  solar  system,  220. 

Liter. 

Cirrhosis  of,  455. 

Color  of,  in  malarial  fever,  452. 

Color  of,  in  yellow  fever,  464. 

Chemical  changes  of  blood  in,  402,  403. 
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403. 
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searches of  M.  Cl.  Bernard,  Weber,  Kol- 
liker,  Thaokrah,  Simon,  and  Lehmann, 
448. 

Difficulties  of  pathological,  anatomical, 
and  physiological  examinations  of  the 
liver,  448— 451.' 

Weight  of  the  liver  in  malarial  fever,  451. 

Color  of  the  liver  in  malarial  fever,  452 — 
462. 
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color  of  the  liver  in  malarial  fever,  452 
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Howard,  Swett,  Anderson,  Frick,  and 
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No  pathological  alterations  of,  in  malarial 
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Pancreatiite, 
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Pathological  Iwestigatiohs,  258 — ^283. 
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ease, 258. 

Belations  of  climate,  soil,  and  water,  to 
disease,  259,  260. 
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Observations,  experiments,  and  researches 
of  Epfaesus,  Galen,  Piccolhomini,  Bio- 
Ian,  Plempius,  Wills,  Chirac,  Winslow, 
Bohn,  DuTemey,  Vieussens,  Valsalva, 
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faculties  to  disease,  279,  280. 

Extent  and  imperfections  of  pathological 
investigations,  281. 

Pathological  Changes  of  the  Organs 
AND  Tissues  in  Malarial  Fever,  424. 
Exterior,  424. 
Muscular  system,  425. 
Head,  425. 


Pathological  Chaitobs  of 
AND  Tissues  is  MAr.ABiAT. 
eontintud. 

Dura  mater,  425. 

Arachnoid  membrmne,  425. 

Pia  mater,  425. 

Cerebrum,  426. 

Cerebrellnm,  426. 

Medulla  oblongato,  426. 

Ventricles  of  brain,  425. 

Nervous  phenomena  of  nialariaJ  fever  e<ES- 
pared  with  post-morteia  firnniinati—s. 
427—439. 

Chest,  439. 

Lungs,  439. 

Heart,  439. 

Alimentary  oanal,  439—448. 

Mouth,  439. 

Tongue,  439. 

(Esophagus,  440. 

Stomach,  440. 

Duodenum,  440. 

Jejunum,  440. 

Ileum,  440. 

Glands  of  Peyer,  441,  442. 

Solitary  glands,  441. 

Liver,  448—467. 

Slate  and  bronse  color  of  liver,  452. 

Changes  of  blood  of  liver,  448. 

Malarial  liver  contains  animal  stareli,  bat 
no  hepatic  sugar,  463. 

Bile,  462. 

Spleen,  467—478. 

Slate  color  of  spleen,  472. 

Pulp  of  spleen,  472 — 478. 

Kidneys,  479. 

Cerebro-spinal  nervous  systemv  425— 431^ 
Cerebro-spinal  nervous  system  not  ibt 
seat,  in  malarial  fever,  of  any  oniftstt 
irritation  or  inflammation,  427 ;  disess- 
sion  of  the  causes  of  the  aberrated  pte- 
nomena  of  malarial  fever,  428. 

Theory  expressing  the  relaUons  of  tki 
physical,  chemical,  and  nervona  pheno- 
mena of  malarial  fever,  429. 

Malarial  fever  paroxysmal,  not  becaase 
the  action  of  the  cerebro-spinal,  or  ef 
the  sympathetic  nervous  system  b  pa- 
roxysmal, 431. 

Explanation  of  the  paroxysmal  ehanete 
of  malarial  fever,  429 — 431. 

Post-mortem  examinations  of  the  eerebro- 
spinal  nervous  system  in  the  variow 
forms  of  malarial  fever,  432 — 4^. 

Lungs,  439. 

Heart,  439. 

Alimentary  canal,  439 — 448 ;  ohangeB  Id 
the  secretions  of  the  mouth  daring  be- 
larial  fever,  439. 

Appearance  of  the  tongua  in  malarial 
fever,  440 ;  stomach,  440. 

Intestinal  canal,  440. 

Post-mortem  examinations  illostrating  the 
pathological  changes  of  the  stmnaeh  ai4 
intestines  In  malarial  fever,  441 — 443; 
liver,  448—467. 

The  liver  the  fabricator  of  the  blood;  re- 
searches of  M.  CI.  Bernard,  Webir, 
Eolliker,  Thaokrah,  Sunon,  and  Lsb* 
mann,  448. 
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eontintud. 

IHfficulties  of  pathological,  snaiomical, 
and  physiological  examinations  of  the 
liTer,  448—451. 

Difficulty  of  correct  microscopical  exami- 
nation of  the  liver,  illastrated  by  the 
differences  of  opinion  of  Kiernan,  Schro- 
der Vander  Eolk,  Ernkenberg,  Weber, 
Betiins,  Theile,  Backer,  Leidy,  Beale, 
Ehlliker,  Handfleld  Jones,  and  H.  D. 
Schmidt,  449,  450. 

Weight  of  the  liver  in  malarial  fever,  451 ; 
0(^or  of  the  liver  in  malarial  fever, 
452—462 ;  observations  of  Drs.  Thomas 
Stewardson,  Wm.  T.  Howard,  Swett, 
Anderson,  Frick,  and  Richard  Arnold, 
upon  the  color  of  the  liver  in  malarial 
fever,  452,  458. 

Post-mortem  examinations,  illnstrating 
the  changes  of  color,  453. 

Bffects  of  previous  pathological  alterations 
upon  the  color  of  the  liver,  in  malarial 
fever,  454—450. 

Bffects  of  pre-existing  cirrhosis  upon  the 
color  of  the  liver  in  malarial  fever ; 
observations  of  Malpighi,  Eieman,  Miil- 
ler,  Leidy,  Hyrtl,  Vogel,  Henle,  Bow- 
man, and  BeiJe,  upon  the  fibrous  tissue 
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upon  the  nature  of  cirrhosis  of  the  liver, 
454—^56 ;  oases  illustrating  the  effects 
of  pre-existing  cirrhosis  upon  the  color 
of  the  liver  in  malarial  fever,  454 — 
458. 

Change  of  the  color  of  the  blood  in  the 
liver  of  malarial  feveV,  459,  460. 

Sources  of  the  change  of  color  in  the  liver 
during  malarial  fever,  460—462 ;  obser- 
vations of  Dr.  Clarke  on,  460 ;  charac- 
ters of  the  bile  in  malarial  fever,  462, 
463 ;  the  liver  of  those  cases  which  died 
in  the  active  stages  of  malarial  fever, 
contained  animal  starch,  whilst  hepatic 
sugar  was  absent,  463—466. 

Animal  starch  present  in  the  yellow  fever 
liver,  464 ;  researches  of  C.  Schmidt, 
Lowig,  and  Eolliker,  upon  the  occur- 
rence of  cellulose  in  the  animal  king- 
dom, 465;  researches  of  Odier,  Las- 
saigne,  Payen,  Children,  Danniel,  and 
Schmidt,  upon  the  occurrence  of  chitin 
in  the  animal  kingdom,  465. 
Discovery  of  cellulose  in  the  brain  and 
nerves  of  sense,  by  Rudolph  Virchow, 
465;  observations  of  Busk,  Virchow, 
Bennet,  Carter,  Bernard,  Sanson,  Lon- 
get,  Bouley,  Poggiale,  and  Parry,  upon 
cellulose  and  animal  starch,  466. 
Some  of  the  points  of  difference  between 
the  malarial  fever  and  yellow  fever 
liver,  466,  467. 
Spleen,  pathological  alterations  of,  in  ma- 
larial fever,  467—478. 
Difficulty  of  determining  the  offices  of  the 
spleen,  467—471 ;  comparative  weights 
of  the  spleens  of  animals,  467;  observa- 
tions of  Gray  on  Malpighian  corpuscles 


Patbolooioal  CnAiroxg  or  thk  Oroahs 
AVD  Tissues  ih  Malabial  Fevbr — 
continued. 

of  the  spleen,  469 ;  weight  of  the  spleen 
in  malarial  fever,  471. 
Cases  illustrating  the  pathological  altera- 
tions of  the  spleen  in  malarial  fever, 
472—478. 
Pancreas,  478. 
Sidneys,  479. 

Pbpsin,  administration  of,  in  malarial  fever, 
397 — 399  ;  employment  in  various  dis- 
eases, 897 ;  method  of  its  preparation, 
398. 

Pi  A  Mater,  pathological  alterations  of,  in 
malarial  fever,  424. 

Pulse,  479—615. 
Effects  of  exercise  in  cold  air  upon,  490. 
Intermittent  fever,  493 — 522. 
Remittent  fever,  522. 
Congestive  fever,  522. 
Table  showing  its  variations  in  different 
individuals,    485;    variations    during 
twenty-four  hours,  486 ;  variations  dur- 
ing exercise,  490 ;  cold  stage  of  inter- 
mittent fever,  493—501 ;  hot  stage  and 
period  of  intermission,   501 — 520;    in 
remittent  and  congestive  fevers,  522— 
615. 
PuROATiOK,  excessive,  should  be  avoided  in 

malarial  fever,  395. 
Popp,  on  the  changes  of  blood  in  typhoid 
fever,  406 ;  in  phthisis,  408 ;  in  simple 
rheumatic  fever,  410 ;  in  inflammation  of 
brain,  411 ;  in  glanders,  411 ;  in  lead  poi- 
soning, 411. 


R. 


Relations  of  Mav  to  the  Exterior  Uei- 
VERSE,  215—257. 

Wide  reign  of  the  law  of  gravity,  217. 

Binary  system  of  stars  illustrating  the 
unity  offerees  in  the  universe,  217. 

Uniformity  in  the  forces  of  the  universe 
illustrated  by  the  extent  of  the  orbits, 
and  the  periods  of  revolutions  of  the 
binary  systems  of  stars,  218. 

Mutual  relations  of  the  component  mem- 
bers of  the  universe,  and  the  wide  reign 
of  the  law  of  gravity  illustrated  by  tue 
grand  march  of  our  sun  and  planets 
through  space,  219. 

Law  of  gravity  absolutely  essential  to  the 
existence  of  the  universe  in  its  present 
condition,  219. 

Phenomenon  of  gravity,  independent  of 
all  other  properties  and  phenomena  of 
matter,  219. 

Cohesion  and  gravitation  necessary  pro- 
perties of  matter  as  now  constituted, 
220. 

The  present  state  of  our  solar  system  de- 
pends upon  the  relations  of  its  compo- 
nent parts,  220. 

Stability  of  the  solar  system— discoveries 
of  Lagrange  and  Laplace,  220. 
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Rklatioks  or  Mah  to  tbb  Bxtbbiob  Uni- 
YBBSB — contimied. 
Uniformity  of  the  constmetion,  motions, 

and  arrangements  of  the  planeUp,  220. 
Relations  of  organized  beings  to  the  sise 
Mud  strnoture  of  our  globe,  and  to  its 
relations  with  the  sun  and  moon,  and 
planets  and  fixed  stars,  221. 
]>ependenoe  of  organised  beings  upon  the 
relations  of  the   moon  to  our  earth, 
222. 
Ezistenoe  of  organised  beings  dependent 
upon  the  distance  of  the  earth  from  the 
sun.  223. 
States  of  matter,  solid,  fluid,  and  gaseous, 
dependent  upon  the  forces  acting  upon 
the  atoms;  the  dist-anoe  of  the  atoms 
from  each  other,  and  the  stability  of  the 
matter  which  they  form,  depend  upon 
the  action  of  two  antagonistic  forces, 
cohesion  and  heat,  223. 
Sun  and  fixed  stars,  the  sources  of  the 
heat  which  maintains  the  matter  of  our 
globe  in  its  present  conditions,  223. 
Heat  supplied  to  our  earth  by  the  fixed 

sUrs,  224. 
The  fixed  stars  supply  as  much  heat,  ac- 
cording to  Pouillet,  as  would   melt  a 
layer  of  ice,  85  feet  thick,  covering  the 
whole  globe,  224. 
The  solar  heat  constitutes  only  two-thirds 
of  the  entire  quantity  of  heat  supplied 
to  the  earth,  224. 
Geological  changes  explained  by  the  heat 
of  the  fixed  stars,  and  the  motion  of 
our  system  through  the  ocean  of  space, 
225. 
Motions  in  the  atmosphere  and  crust  of 
our  globe  due  to  the  forces  of  the  sun 
and  fixed  stars,  225. 
Constitution,  properties,  and  motions  of 
the  atmosphere,  trade-winds,  land  and 
sea-breeses,  226. 
Dependence  of  organised  beings  upon  these 
motions  of  the  atmosphere,  excited  by 
the  forces  of  the  sun  and  fixed  stars, 
227. 
Relations  of  the  atmosphere  to  moisture, 

227. 
Latent  heat,  an  instance  of  the  conversion 
of  heat  into  mechanical  force ;   illus- 
trates the  law  that  action  and  reaction 
are  equal,  and  that  force  is  indestruc- 
tible, 227. 
Force  of  the  heat  of  the  sun  expended  in 
evaporation  expressed  in  horse  power, 
227. 
Work  accomplished  by  the  heat  of  the 
sun  in  evaporation  upon  the  whole  sur- 
face of  the  earth,  227. 
This  work  of  the  sun  compared  with  that 
accomplished  by  the  steam-engines  of 
the  world,  227. 
Efiects  of  the  heat  of  the  sun,  illustrated 

by  the  power  of  Niagara  Falls,  227. 
Effects  of  the  everlasting  circulation  of  air 
and  water  carried  on  by  the  forces  of 
the  sun  upon  the  continents,  solid  rocks, 
and  mountains  of  the  earth,  228. 


Rblatiokb  of  Mav  to  the  Bxtbbiob Cv- 

TERSB — continued. 
Relations  of  organised  bein^  to  this 
lasting  round  of  the  wmters  waA 
sphere,  228. 
Our  globe  originally  in  a  stat«  of 

228. 
Disintegration  of  the  solid  bamn 
and  the  preparation  of  a  boD  sw^aiM 
for  the  habitation  of  plants  su»d 
effected  by  the  circulation  of 
air,  under  the  action  of  heat  and  gravi- 
tation, 228. 
Irresistible  energy  of  tbe  foree  of  heat  As- 
played  in  the  discharges  of  gas,  stcaa* 
mud,  and  melted  lava  from  the  enaes 
of  volcanoes,  229. 
Illustrated  by  the  earthquake  in   3euA 
America,  in  November,  1822;  ealraja- 
tions  of  Sir  Charles  Lyell ;  the  efleetf  of 
the  earthquake  compared  with  the  £s- 
charge  of  mud  in  one  year  bj  the  rxrir 
Ganges ;    great  eruption    of    Skapttn 
Jokul,  in  Iceland ;  the  flery  strife  in  tht 
bowels  of  the  earth,  under  the  gakfai^t 
of  intelligence,  229. 
Every  earthquake  and    every  flood  hsi 
contributed  to  the  formation  of  a  salfc- 
able  soil  for  the  maintenance  of  phmh 
and  animals,  and  Uie   deTeJopnaeBt  «l 
the  human  race,  230. 
Every  form  of  matter  is  definitely  iclskd 
to  every  other  form  of  matter,  and  As 
arrangements  and  distribntion  of  th> 
terrestrial  masses,  although  the  lesalti 
of  the  action  of  the  forces  of  heat  asd 
gravitation,  reveal  a  great  desiga,  239. 
The  combination  of  these  various  relati«» 
and  actions,  and  reactions  of  terreiinBl 
masses,  form  the  essential   oonditiaf 
of  the  existence  of  plants  and  anima^ 
230. 
The  history  of  nations  has,   in  a 
measure,  been  determined  by  the 
cies  of  heat  and  gravitation  upon  sist- 
ter ;  the  effects  of  the  arraagenent  aad 
structure  of  terrestrial  masses  npoa  tht 
development  and  pr<^;ress  of  intelligeaee 
and  knowledge,  and  aeienee,  illastntii 
by  a  comparison  of  the  four  eonUsetti 
— Africa,  Europe,  Asia,  and  AoMfiea 
231. 
Bodies  composing  our  globe  divided  isto 
two  classes,  inorganic  and  oigaale,  344. 
Inorganic  bodies  necessso'y  for  the  exist- 
enee  of  living  beings ;   phenomena  sf 
plants  and  animals  more  eomplieatai 
and  less  general  than  those  of  iaorgaaie 
bodies,  244. 
Elementary  bodies— development  of  heat, 
light,  and  electricity  daring  the  unsa 
of  these  elements,  231. 
The  manifestation  of  physical  and  ebeai- 
oal  phenomena  are  similar  in  all  bodies, 
differing  in  degree  and  not  in  kind,  331. 
Just  as  much  force  is  always  given  est 
during  the  combination  of  the  demest- 
ary  bodies  as  was  required  to  sepanli 
those   bodies   from    their   oompovBdi 
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(overcome  the  force  which  united  the 
diflflimilar  elements),  whether  that  force 
be  exerted  in  the  laboratory  of  tbe 
chemist,  by  heat,  or  by  electricity,  or 
by  bringing  other  chemical  affinities 
into  play,  or  in  the  great  laboratory  of 
nature  by  the  action  of  the  heat,  elec- 
tricity, and  chemical  forces  of  the  sun, 
232. 

In  the  exertion  of  even  force  in  the  nni- 
yerse,  whether  between  the  great  worlds 
or  systems  of  worlds,  or  between  the 
atoms  of  matter,  whateyer  be  the  origin, 
character,  or  intensity  of  that  force,  the 
great  law  of  Newton  holds  good — action 
and  reaction  are  equal,  233. 

Correlation  of  the  physical  forces,  232, 
233. 

Conversion  of  heat  into  ordinary  motion, 
233. 

Conversion  of  ordinary  motion  into  beat. 
232. 

Correlation  of  the  physical  forces  illus- 
trated by  experiments  with  the  galvanic 
battery ;  chemical  action  developing 
electricity ;  and  this  in  turn  developing 
chemical  action ;  and  the  union  of  the 
products  of  that  chemical  action  giving 
out  the  original  amount  of  force  de- 
veloped during  the  chemical  changes  in 
the  cells  of  the  battery,  232. 

Conversion  of  heat  into  electricity,  and  of 
electricity  into  heat,  232. 

Force  indestructible,  233. 

We  may  change  the  direction  of  forces, 
but  we  can  no  more  destroy  force  than 
we  can  annihilate  matter,  233. 

The  three  great  fundamental  laws  of  mo- 
tion discovered  by  Kepler,  Galileo,  and 
Newton :  1.  A  body  at  rest  cannot  of 
itself  begin  to  move ;  and  a  body  in 
motion  cannot  chail^ge  its  velocity  nor 
its  direction  of  motion  without  the  ac- 
tion of  some  extraneous  cause.  Any 
body  impelled  by  a  single  force  will 
move  in  a  right  line,  and  with  uniform 
velocity.  2.  Independence  or  coexist- 
ence of  motions,  leading  to  the  compo- 
sition of  forces.  3.  Constant  equality 
of  action  and  reaction.  One  body  mov- 
ing another  loses  precisely  as  much  mo- 
tion, in  proportion  to  its  mass,  as  the 
body  moved  gains ;  although  applied 
by  them  alone  to  mechanical  motions, 
are  applicable  to  all  the  various  motions, 
astronomical  or  terrestrial,  of  inani- 
mate and  animate  bodies,  233. 

The  establishment  of  these  laws  is  neoes  • 
sarily  followed  by  the  admission  that 
force  is  indestructible.  The  store  of 
force  with  which  the  Creator  has  en- 
dowed matter  can  neither  be  added  to 
nor  detracted  from  by  man,  233. 

Without  this  mutual  relation  of  all  the 
different  forces,  without  this  conserva- 
tion offeree,  the  universe  could  not  be 
maintained  in  its  present  conditions, 
233. 
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History  of  the  correlation  of  the  physical 
forces,  234 — 244. 

Plants  and  animals  composed  of  inorganic 
elements,  245. 

The  relative  proportions  of  these  elements 
entering  into  the  constitution  of  plants 
and  animals  correspond  in  a  great 
measure  to  the  relative  quantities  of 
these  elements  in  the  exterior  world,  245. 

The  number  of  elements  composing  the 
great  mass  of  the  crust  of  our  globe  is 
very  small,  245. 

Distribution  and  amount  of  water  on  our 
globe,  246. 

Circulation  of  water  through  the  struc- 
tures of  plants  and  animals  analogous 
to  the  grand  circulation  of  water  in  the 
surrounding  atmosphere,  and  over  the 
surface  of  the  earth,  246. 

Water  in  the  organised  world,  as  in  the 
inorganic,  is  the  great  medium  of 
change,  and  the  great  agent  in  the  re- 
moval of  disintegrated,  chemically  al- 
tered, offending  substances,  246,  247. 

Amount  of  water  annually  required  for 
the  circulation  through  the  textures,  the 
distribution  of  the  nutritive  materials, 
and  the  removal  of  the  waste  products 
of  the  billion  inhabitants  of  the  earth, 
246. 

Amount  of  oxygen  consumed  by  animals 
and  vegetables,  246. 

Offices  of  oxygen  in  the  animal  economy, 
246. 

Relations  of  animated  beings  to  inorganio 
matter,  247. 

Vital  force,  248—253. 

Discussion  of  the  nature  and  relations  of 
the  vital  principle  to  the  physical,  chem- 
ical, and  nervous  forces,  248—257. 

Without  the  physical  forces,  the  vital 
principle  can  accomplish  nothing,  248. 

The  vital  principle  acts  in  a  manner  ana- 
logous to  the  intelligence,  248. 

The  laws  of  physics  apply  to  all  the  physical 
and  chemical  changes  of  vegetables  and 
animals,  553. 

Oeneral  view  of  the  phenomena  of  man, 
255—257. 

Respiration. 
Variations  of  respiration  in  different  indi- 
viduals, 485. 
Method  of  determining,  489. 
Effects  of  exorcise  in  cold  air  upon,  490. 
Variations  of,  in  intermittent,  remittent, 
and  congestive  fevers,  493 — 615. 


S. 
Skin. 
Relations  of  in  malarial  fever  to  the  pulse, 
respiration,  and  temperature  of  extremi- 
ties and  trunk,  502—505. 

Splbbn,  404,  467—478. 
Pathological   alterations  of,  in   malarial 
fever,  467—478. 


626 


INDEX. 


SPLBCir — contimtsd. 
DiflSoalty  of  determining  the  offices  of  the 

spleen,  467—471. 
Comparative  weights  of  the  spleens  of  ani- 
mals, 467. 
Weight  of  the  spleen  in  malarial  ferer,  471 
Cases  illastrating  the  pathological  altera- 
tions of  the  spleen  in  mabtrial  fever, 
472—478. 

Scarlatina,  changes  of  blood  in,  407. 

Smallpox,  changes  of  blood  in,  407. 

Scnrvy,  changes  of  blood  in,  407,  408. 

Scrofula,  changes  of  blood  in,  408,  409. 

Stevens  on  the  changes  of  the  blood  in  the 
marsh  fevers  of  America  and  West  In- 
dies, 423. 

Starch,  animal,  occurrence  in  the  malarial 
fever,  403,  463 — 466. 

Researches  of  M.  CI.  Bernard  upon,  403. 

Schmidt  on  the  occurrence  of  cellulose  in 
the  mollusca,  465. 

Stewardson,  observations  on  the  pathologi- 
cal changes  of  the  liver  in  malarial  fever, 
452. 

Stomach. 

Pathological  alterations  in  malarial  fever, 
440,  441—448. 
Swett  on  the  color  of  the  liver  in  malarial 

fever,  452. 


Tablvs. 

Copaposition  of  1000  parts  of  moist  blood- 
corpuscles,  292. 

Composition  of  1000  parts  of  liquor  san- 
guinis, 292. 

Composition  of  1000  parts  of  blood,  292. 

Composition  of  1000  parts  of  serum,  272. 

Specific  gravities  of  the  blood  and  serum 
in  various  diseases,  301. 

Blood-corpuscles  in  1000  parts  of  healthj 
and  malarial  blood,  302. 

Fibrin  in  1000  parts  of  healthj  and  dis- 
eased blood,  302,  303. 

Chemical  changes  and  composition  of 
venous  blood  in  malarial  fever,  343. 

Pulse,  respiration,  and  temperature,  in 
case  of  intermittent  fever,  346. 

Tongue,  skin,  pulse,  respiration,  tempera- 
ture, and  urine,  in  remittent  fever,  349, 
351:  in  remittent  and  typhoid  fevers, 
353 ;  in  congestive  fever,  368,  377. 

Composition  of  blood  in  intermittent  fever 
according  to  Andral,  380. 

Composition  of  blood  in  marsh  cachexia, 
according  to  Becquerel  and  Rodier,  380 ; 
in  mechanical  dropsy,  382;  in  acute 
dropsy,  383  ,*  in  cachectic  dropsies, 
385. 

Constitution  of  the  blood  in  various  dis- 
eases, 406—411. 

Weight  of  the  spleen  in  malarial  fever, 
471. 

Weight  of  the  spleen  in  various  animals, 
467. 

Weight  of  the  liver  in  malarial  fever,  451. 


Table  s — continued. 

Table  showing  the  Ioh  of  woght  nl 
amounts  of  urine  excreted  bv  edd  u4 
warm  blooded  animals  deprived  ef  M. 
and  drink,  481. 

Table  showing  the  variations  of  tbcpriM. 
respiration,  and  temperature  of  di&ras 
individuals  and  races,  485— 4S8. 

Tables  of  the  variations  of  tempensn 
during  24  hours,  and  during  diintf 
seasons  of  the  years,  486,  487. 

Variable  temperature  of  man,  485— 4Sf. 

Variations  of  the  iemperature  of  difevt 
races,  488. 

Temperature  of  the  insane,  489. 

Phenomena  of  intermittent  fever,  311- 
518. 

Phenomena  of  remittent  fever ;  cold  itagi, 
hot  stage,  and  intermission  of  intent^ 
tent  fever ;  cold  stage,  hot  t^»^  rtmt^ 
sion  and  intermission  of  remittent  fi- 
ver; pulse,  respiration,  temperatui, 
tongue,  skin,  intellect,  and  nriae,  a 
congestive  fever,  524 — 615. 

Tevperaturb,  479 — 615. 
Variations  of  temperature  in  differaak  o- 

dividuals,  485—489. 
Variations  of  temperature  during  24 bom 

and  during  different  seasons  o f  the  yitft 

486. 
Observations  of  Br.  John  Davy  on  tM- 

perature,  486 — 189. 
Variations  of  the  temperature  of  diffen^ 

races,  488. 
Temperature  of  the  insane,  489. 
Method  of  determining  the  tempcntv*. 

489. 
Effects  of  the  temperature  of  the  »- 

rounding  medium,  and  of  exposin  to 

cold  air  upon,  480. 
Changes  of,  in  malarial  fever,  479— *15. 
Importance  of  determining  the  reia^csi 

of,  to  the  pulse  and  respiration,  4SI. 
Tables  showing  its  variations  in  diftrat 

individuals,  485—489. 
Importance  of  attending  to  the  fiirroBi|- 

ing  temperature  in  the  determinatifli  ■ 

animal  temperature,  490,  491. 
Temperature  in  intermittent  fever,  wM 

stage,  493—501 ;  hot  stage  and  pwie* 

of  intermission,  501 ;  in  remittent  m 

congestive  fevers,  425—615. 

TONOUB. 

Appearance  in  malarial  fever,  440,  SO^ 


Urine.  ,, 

Importance  of  examining  the  eb«BM" 

constitution,  479. 
Method  of  analyring,  491. 
Works  treating  of  the  urine,  491,  4» 
Method  of  separating  urea,  491. 
Method  of  separating  uric  acid,  491 
Changes  of,  in  intermittent,  remittent,  i* 

congestive  fevers,  479 — 615. 
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Table  showing  the  amount  ezereted  bj 
cold  and  warm-blooded  animals,  481. 

Relations  to  temperature  and  mnsonlar  and 
nerrons  force,  482—484. 

IMffioulties  of  determining  the  amoante 
excreted  during  disease,  491. 
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REGULATIONS. 

I.  TITLE  OF  THE  ASSOCIATION. 

i 

This  institution  shall  be  known  and  distinguished  bj  the  name 
and  title  of  *'  The  American  Medical  Association." 

II.  MEMBERS. 

The  members  of  this  institution  shall  collectively  represent  and 
have  cognizance  of  the  common  interests  of  the  medical  profession 
in  every  part  of  the  United  States ;  and  shall  hold  their  appoint- 
ment to  membership  either  as  delegates  from  local  institutions,  as 
members  by  invitation,  or  as  permanent  members. 

The  Delegates  shall  receive  the  appointment  from  permanently 
organized  medical  societies,  medical  colleges,  hospitals,  lunatic 
asylums,  and  other  permanently  organized  medical  institutions  of 
good  standing  in  the  United  States,  and  from  the  American  Medi- 
cal Society  of  Paris.  Each  delegate  shall  hold  his  appointment  for 
one  year,  and  until  another  is  appointed  to  succeed  him,  and  shall 
participate  in  all  the  business  and  affairs  of  the  Association. 

Each  local  society  shall  have  the  privilege  of  sending  to  the 
Association  one  delegate  for  every  ten  of  its  regular  resident 
members,  and  one  for  every  additional  fraction  of  more  than  half 
of  this  number.    The  faculty  of  every  regular  constituted  medical 

'  In  accordance  with  the  following  resolntion,  passed  at  the  session  in  Washing- 
ton, the  Committee  of  Puhlication  have  introduced  into  the  Plan  of  Organization 
all  the  resolutions  adopted  at  the  varions  meetings  for  the  government  of  the  Asso- 
ciation.   Those  for  which  there  was  no  appropriate  place  have  been  appended. 

Resolved,  That  the  Committee  on  Publication  be  instructed  to  collect  all  the 
by-laws  and  resolutions  which  have  not  been  rescinded  through  the  different 
volumes  of  the  Transactions;  to  arrange  them  under  their  respective  heads,  and 
append  the  same  to  the  Constitution.  (See  page  50.) 
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college,  or  chartered  school  of  medicine,  shall  have  the  privilege  d 
sending  two  delegates.  The  professional  staff  of  every  chartered 
or  municipal  hospital  containing  a  hundred  inmates  or  more,  shi!! 
have  the  privilege  of  sending  two  delegates ;  and  every  other  per- 
manently organized  medical  institution  of  good  standing  shall  hare 
the  privilege  of  sending  one  delegate. 

The  sum  of  three  dollars  shall  be  assessed,  annually,  upon  eiek 
of  the  delegates  to. the  sessions  of  the  Association,  as  well  as  apoi 
each  of  its  permanent  members,  for  the  purpose  of  raising  a  food 
to  defray  the  expenses  of  printing  the  TransacUcms,  The  p^aymol 
of  this  assessment  shall  be  required  of  the  delegates  and  membea 
in  attendance  upon  the  sessions  of  the  Association,  previously  to 
their  taking  their  seats  and  participating  in  the  business  of  the 
session ;  and  of  all  others  on  or  before  the  first  of  September  ii 
each  year. 

Each  delegate  and  member  who  has  paid  his  annnal  assesmeal, 
in  accordance  with  the  terms  of  the  above  resolution,  shall  be 
entitled  to  receive  a  copy  of  the  printed  Travsaciims  of  the  sessioB. 

No  individual  who  shall  be  under  sentence  of  expulsion  or  soi- 
pension  from  any  State  or  Local  Medical  Society,  of  which  he  maj 
have  been  a  member,  shall  be  received  as  a  delegate  to  this  body, 
or  be  allbwed  any  of  the  privileges  of  a  member,  until  be  shxil 
have  been  relieved  from  the  said  sentence  by  such  State  or  Locd 
Society. 

No  one  expelled  from  this  Association  shall  at  any  time  there- 
after be  received  as  a  delegate  or  member,  unless  by  a  three-fooitte 
vote  of  the  members  present  at  the  meeting  to  which  he  is  sent,  or 
at  which  he  is  proposed. 

No  State  or  local  society  shall  be  entitled  to  representation  in 
this  Association,  that  has  not  adopted  its  Code  of  Ethics. 

No  State  or  local  society  that  has  intentionally  violated  or  da- 
regarded  any  article  or  clause  in  the  Code  of  Ethics,  shall  aaj 
longer  be  entitled  to  representation  in  this  body. 

No  organization  or  institution,  entitled  to  representation  in  this 
Association,  shall  be  considered  in  good  standing,  which  has  not 
adopted  its  Code  of  Ethics. 

Delegates  representing  the  medical  stafi&  of  the  United  Statei 
Army  and  Navy,  shall  be  appointed  by  the  Chiefs  of  the  Armj 
and  Navy  Medical  Bureaux.  The  number  of  delegates  so  appointed 
shall  be  four  from  the  army  medical  officers,  and  an  equal  number 
from  the  navy  medical  officers. 
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The  Members  by  Invitation  shall  consist  of  practitioners  of  repu- 
table standing,  from  sections  of  the  United  States  not  otherwise 
represented  at  the  meeting.  They  shall  receive  their  appointment 
by  invitation  of  the  meeting,  after  an  introduction  from,  and  being 
vouched  for  by,  any  of  the  members  present,  or  any  of  the  absent 
permanent  members.  They  shall  hold  their  connection  with  the 
Association  until  the  close  of  the  annual  session  at  which  they  are 
received ;  and  shall  be  entitled  to  participate  in  all  its  affairs,  as 
in  the  case  of  delegates. 

No  assessment  whatever  shall  be  made  against  members  by  in- 
vitation, but  they  also  shall  be  entitled  to  a  copy  of  the  printed 
Transactions^  by  paying  the  sum  assessed  upon  delegates  in  at- 
tendance. 

The  Permanent  Members  shall  consist  of  all  those  who  have  served 
in  the  capacity  of  delegates,  and  of  such  other  members  as  may 
receive  the  appointment  by  unanimous  vote. 

No  permanent  member  who  is  not  present  at  a  meeting  of  the 
Association,  shall  be  required  to  pay  the  annual  assessment ;  but 
no  such  permanent  member  shall  be  entitled  to  receive  a  copy  of 
the  printed  Transactions  unless  he  pay  into  the  treasury  a  sum  not 
less  than  the  annual  assessment  paid  by  the  delegates  and  perma- 
nent members  in  attendance ;  all  the  names  of  permanent  mem- 
bers that  have  been  left  off  the  published  list,  shall  be  reinserted 
therein  in  the  next  volume  of  Transactions. 

Permanent  members  shall  at  all  times  be  entitled  to  attend  the 
meetings,  and  participate  in  the  affairs  of  the  Association,  so  long 
as  they  shall  continue  to  conform  to  its  regulations,  but  without 
the  right  of  voting;  and,  when  not  in  attendance,  they  shall  be 
authorized  to  grant  letters  of  introduction  to  reputable  practitioners 
of  medicine  residing  in  their  vicinity,  who  may  wish  to  participate 
in  the  business  of  the  meetings,  as  provided  for  members  by  invi- 
tation. 

Every  member  elect,  prior  to  the  permanent  organization  of  the 
annual  meeting,  or  before  voting  on  any  question  after  the  meeting 
has  been  organized,  must  sign  these  regulations,  inscribing  his 
name  and  address  in  full,  specifying  in  what  capacity  he  attends, 
and,  if  a  delegate,  the  title  of  the  institution  from  which  he  has 
received  his  appointment. 

No  one  shall  be  permitted  to  address  the  Association,  except  he 
shall  have  first  given  his  name  and  residence,  which  shall  be  dis- 
tinctly announced  from  the  Chair,  and  the  member  be  required  to 
VOL.  xn. — 41 
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go  forward  and  speak  from  the  stand,  and  not  more  than  te^ 
minntes  at  one  time. 

It  is  the  duty  of  every  member  of  this  Association,  who  learu 
that  any  existing  medical  school  departs  from  the  published  eoc- 
ditions  of  graduation,  to  report  the  fact  at  the  annaal  meetings: 
and  that,  on  proof  of  the  fact,  such  school  shall  be  deprived  of  its 
representation  in  this  body. 

III.  MEETINGS. 

The  regular  meetings  of  the  Association  shall  be  held  annoaHj^ 
and  commence  on  the  first  Tuesday  in  May,  or  first  Tuesday  ii 
June.  The  place  of  meeting  shall  never  be  the  same  for  any  two 
years  in  succession,  and  shall  be  determined,  with  the  time  of 
meeting,  for  each  next  succeeding  year  by  vote  of  the  AssociatioiL 

IV.  OFFICERS. 

The  officers  of  the  Association  shall  be  a  President,  four  Tiee- 
Presidents,  two  Secretaties,  and  a  Treasurer.  They  shall  be  nomi- 
nated by  a  special  committee  of  one  member  from  each  State  repre- 
sented at  the  meeting,  and  shall  be  elected  by  vote  on  a  general 
ticket.  Each  officer  shall  hold  his  appointment  for  one  year,  and 
until  another  is  elected  to  succeed  him. 

The  President  shall  preside  at  the  meetings,  preserve  order  and 
decorum  in  debate,  give  a  casting  vote  when  necessary,  and  per- 
form all  the  other  duties  that  custom  and  parliamentary  usage  mty 
require. 

The  President  shall  be  authorized  annually  to  appoint  delegates 
to  represent  this  Association  at  the  meetings  of  the  British  Asto- 
ciation,  the  American  Medical  Society  at  Paris,  and  such  other 
scientific  bodies  in  Europe  as  may  be  affiliated  with  us. 

The  Vice-Presidents,  when  called  upon,  shall  assist  the  President 
in  the  performance  of  his  duties,  and,  during  the  absence,  or  at  tbe 
request  of  the  President,'  one  of  them  shall  officiate  in  his  plaee. 

The  Secretaries  shall  record  tbe  minutes,  and  authenticate  tbe 
proceedings,  give  due  notice  of  the  time  and  place  of  each  next 
ensuing  annual  meeting,  and  serve  as  members  of  the  Committee 
of  Publication.  The  Secretary  first  in  nomination  shall  also  pre- 
serve the  archives  and  unpublished  transactions  of  the  Association. 

The  Treasurer  shall  have  the  immediate  charge  and  managemeot 
of  the  funds  and  property  of  the  Association.    He  shall  be  a  men- 
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ber  of  the  Committee  of  PablicatioD,  to  which  committee  he  shall 
give  bonds  for  the  safe  keeping,  and  proper  use  and  disposal  of  his 
trust.  And  through  the  same  committee  he  shall  present  his 
accounts,  duly  authenticated,  at  every  regular  meeting. 

V.  STANDING  COMMITTEES. 

The  following  standing  committees  shall  be  organized  at  every 
annual  meeting,  for  preparing,  arranging,  and  expediting  business 
for  each  next  ensuing  year,  and  for  carrying  into  effect  the  orders 
of  the  Association,  not  otherwise  assigned — namely,  a  Committee 
of  Arrangements  and  a  Committee  of  Publication. 

The  Committee  of  Arrangements  shall,  if  no  suflScient  reasons  pre- 
vent, be  mainly  composed  of  seven  members  residing  in  the  place 
at  which  the  Association  is  to  hold  its  next  annual  meeting;  and 
shall  be  required  to  provide  suitable  accommodations  for  the  meet- 
ing, to  verify  and  report  upon  the  credentials  of  membership,  to 
receive  and  announce  all  essays  and  memoirs  voluntarily  commu- 
nicated, either  by  members  of  the  Association,  or  by  others  through 
them,  and  to  determine  the  order  in  which  such  papers  are  to  be 
read  and  considered. 

The  Committee  of  Publication^  of  which  the  Secretaries  and  Trea- 
surer must  constitute  a  part,  shall  have  charge  of  preparing  for  the 
press,  and  of  publishing  and  distributing  such  of  the  proceedings, 
transactions,  and  memoirs  of  the  Association,  as  may  be  ordered  to 
be  published.  The  six  members  of  this  Committee,  who  have  not 
the  immediate  management  of  the  funds,  shall  also,  in  their  own 
names,  as  agents  for  the  Association,  hold  the  bond  of  the  Trea- 
surer for  the  faithful  execution  of  his  office,  and  shall  annually 
audit  and  authenticate  his  accounts,  and  present  a  statement  of  the 
same  in  the  annual  report  of  the  Committee ;  which  report  shall 
specify  the  character  and  cost  of  the  publications  of  the  Association 
during  the  year,  the  number  of  copies  still  at  the  disposal  of  the 
meeting,  the  funds  on  hand  for  further  operations,  and  the  probable 
amount  of  the  assessment  to  be  laid  on  each  member  of  the  Asso- 
ciation for  covering  its  annual  expenditures. 

The  Committee  of  Publication  shall  be  instructed  to  print,  con- 
spicuously, at  the  beginnijig  of  the  forthcoming  volume  of  the 
Transactions^  the  following  disclaimer,  viz :  The  American  Medical 
Association,  although  formally  accepting  and  publishing  the  reports 
of  the  various  standing  committees,  holds  itself  wholly  irresponsible 
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for  the  opinions,  theories,  or  criticisms  therein  contained,  exo^ 
when  so  decided  by  special  resolution. 

The  Committee  of  Publication  shall  have  power  to  furni^  tie 
chairmen  of  committees  on  epidemics  with  extra  oopies  of  their 
reports,  respectively,  at  the  expense  of  the  Association — the  sail 
extra  copies  not  to  exceed  one  hundred. 

It  shall  be  the  duty  of  the  Publication  Committee  to  append  k> 
each  volume  of  the  Ihxnsactions^  hereafter  published,  a  copy  "of  die 
Constitution  of  the  Association. 

Every  paper  received  by  this  Association  and  ordered  to  be 
published,  and  all  plates  or  other  means  of  illustration,  shall  be 
considered  the  exclusive  property  of  the  Association,  and  shall  be 
published  and  sold  for  the  exclusive  benefit  of  the  Association. 

No  report  or  other  paper  shall  be  entitled  to  publication  in  the 
volume  for  the  year  in  which  it  shall  be  presented  to  the  Assodi- 
tion,  unless  it  be  placed  in  the  hands  of  the  Committee  of  Publica- 
tion on  or  before  the  first  of  June.  It  must  also  be  so  prepared  as 
to  require  no  material  alteration,  or  addition  at  the  hands  of  its 
author. 

Authors  of  papers  are  required  to  return  their  proo&  within  two 
weeks  after  their  reception ;  otherwise  they  will  be  passed  oyer  and 
omitted  from  the  volume. 

The  Committee  of  Publication  shall  be  instructed  to  append  tbe 
Code  of  Ethics  of  the  American  Medical  Association  to  each  vol- 
ume of  its  annual  Transactums. 

It  shall  be  the  duty  of  the  Committee  of  Publication  to  fix  tbe 
price  at  which  the  printed  Transactiom  of  each  session  will  be  fur- 
nished to  others  than  delegates  and  members ;  provided,  that  in  no 
case  shall  the  said  price  be  less  than  three  dollars. 

The  Committee  on  Prize  Essays. — A  committee  of  five  members 
shall  be  appointed,  to  be  called  the  Committee  on  Prize  Essays, 
whose  duty  it  shall  be,  in  the  interval  between  the  present  and  the 
next  succeeding  sessions,  to  receive  papers  upon  any  subject,  from 
any  persons  who  may  choose  to  send  them,  to  decide  upon  tbe 
merits  of  these  papers,  and  to  select  for  presentation  to  the  As- 
sociation, at  its  next  session,  such  as  they  may  deem  worthy  of 
being  thus  presented. 

The  Committee  on  Prize  Essays  shall  have  power  to  form  soeh 
regulations  as  to  the  mode  in  which  the  papers  are  to  be  preseoied, 
and  as  to  the  observing  of  secrecy,  as  they  may  think  proper. 

The  selection  of  the  members  of  this  committee  shall  be  re* 
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ferred  to  the  Nominating  Committee,  whose  duty  it  will  be  to 
appoint  the  chairmen  of  the  several  special  committees,  as  above 
directed,  with  this  restriction,  that  the  individuals  composing  it 
shall  reside  in  the  same  neighborhood. 

Two  prizes  of  one  hundred  dollars  each  shall  be  awarded  to  the 
best  two  volunteer  communications  reported  on  favorably  by  the 
Committee,  and  directed  by  the  Association  to  be  published. 

All'voluntary  communications  hereafter  presented  to  the  Asso- 
ciation, shall  be  referred  to  a  special  committee  of ,  to  be  ap- 
pointed by  the  President  on  the  first  day  of  each  annual  meeting, 
whose  duty  it  shall  be  to  examine  such  communications,  and  report 
upon  the  propriety  of  the  presentation  and  reference  to  the  Com- 
mittee of  Publication. 

Special  committees  on  Medical  Education^  and  Medical  Literature, 
shall  be  appointed,  consisting  each  of  five  members,  and  the 
Nominating  Committee  shall  be  instructed  to  nominate  such  com- 
mittees to  the  Association. 

A  standing  committee  shall  be  appointed  by  this  Association  to 
procure  memorials  of  the  eminent  and  worthy  dead  among  the 
distinguished  physicians  of  our  country,  and  present  them  to  this 
Association  for  publication  in  their  Transactions. 

A  standing  committee  of members  shall  be  appointed  by 

this  Association,  on  the  subject  of  Insanity,  as  it  prevails  in  this 
country,  including  its  causation — as  hereditary  transmission ;  edu- 
cational influences — physical  and  moral,  social  and  political  institu- 
tions, &c. ;  its  forms  and  complications ;  curability ;  means  of  pre- 
vention, &c. 

VI.    FUNDS  AND  APPROPRIATIONS. 

Funds  shall  be  raised  by  the  Association  for  meeting  its  current 
expenses  and  awards  from  year  to  year  but  never  with  the  view 
of  creating  a  permanent  income  from  investments.  Funds  may  be 
obtained  by  an  equal  assessment  of  not  more  than  three  dollars 
annually,  on  each  of  the  members;  by  individual  voluntary  con- 
tributions for  specific  objects;  and  by  the  sale  and  disposal  of  pub- 
lications, or  of  works  prepared  for  publication. 

The  funds  may  be  appropriated  for  defraying  the  expenses  of 
the  annual  meetings;  for  publishing  the  proceedings,  memoirs,  and 
transactions  of  the  Association  ;  for  enabling  the  standing  commit- 
tees to  fulfil  their  respective  duties,  conduct  their  correspondence! 
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and  procure  the  materials  necesaarj  for  the  completioii  of  ihm 
stated  annual  reports ;  for  the  encouragement  of  scientific  innA 
gations,  by  prizes  and  awards  of  merit;  and  for  defraying  the  ex- 
penses incidental  to  specific  investigations  under  the  instractionol 
the  Association,  where  such  investigations  have  been  acoompaniel 
with  an  order  on  the  Treasurer  to  supply  the  funds  neoessazy  for 
carrying  them  into  effect. 

VII.   PROVISION  FOR  AMENDMENTS. 

No  amendment  or  alteration  shall  be  made  in  any  of  these  arti- 
cles, except  at  the  annual  meeting  next  subsequent  to  that  at  wbidi 
such  amendment  or  alteration  may  have  been  proposed ;  and  tbea 
only  by  the  voice  of  ihree-fourths  of  all  the  members  in  attend* 
ance. 

And  in  acknowledgment  of  having  adopted  the  foregoing  pro- 
positions, and  of  our  willingness  to  abide  by  them,  and  use  oor 
endeavors  to  carry  into  effect  the  objects  of  this  AssociaUou,  tf 
above  set  forth — we  have  hereunto  set  our  names. 


VAMBS  OP  M  BVBBBS. 


BB8IDSVCB, 


nrsTiTDTioini  bbfrbsertbd. 


In  connection  with  the  foregoing  "Plan  of  Organizatioo," tbe 
following  was  adopted  as  one  of  the  ordinances,  or  by-laws  of  the 
Association,  viz : — 


THE  ORDER  OP  BUSINESS. 

The  order  of  business  at  the  annual  meetings  of  the  American 
Medical  Association  shall  at  all  times  be  subject  to  the  vote  of 
three-fourths  of  all  the  members  in  attendance ;  and,  until  perma- 
neutly  altered,  except  when  for  a  time  suspended,  it  shall  be  tf 
follows,  viz : — 
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1.  The  temporary  organization  of  the  Ineeting  preparatory  to  the 
election  of  officers. 

2.  The  report  of  the  Committee  of  Arrangements  on  the  creden- 
tials of  members ;  after  the  latter  have  registered  their  names  and 
addresses,  and  the  titles  of  the  institutions  which  they  represent. 

8.  The  calling  of  the  roIL 

4.  The  election  of  officers. 

5.  The  reading  of  minutes. 

6.  The  reception  of  members  not  present  at  the  opening  of  the 
meeting,  and  the  reading  of  notes  from  absentees. 

7.  The  reception  of  members  by  invitation. 

8.  The  reading  and  consideration  of  the  stated  annual  reports 
from  the  standing  committees.^ 

9.  The  selection  of  the  next  place  of  annual  meeting. 

10.  The  new  appointments  to  fill  the  standing  committees. 

11.  The  choice  of  permanent  members  by  vote. 

12.  Besolations  introducing  new  business,  and  instructions  to 
the  permanent  committees. 

18.  The  reading  and  discussion  of  voluntary  communications 
introduced  through  the  Committee  of  Arrangements. 

14.  Unfinished  and  miscellaneous  business. 

15.  Adjournment. 

'  At  tlie  xneeting  in  Loalsrille  it  was  recomiaended  to  divide  the  ABSOciation 
into  seetions,  in  order  to  facilitate  the  transaction  of  basiness,  and  the  Committee 
of  Arrangements  for  the  ensuing  year  was  requested  to  provide  suitable  acoommo- 
dations  for  the  services  of  these  sections,  and  each  section  was  farther  authorized 
to  make  such  arrangements  as  may  be  required  for  the  proper  transaction  of  its 
business. 

The  following  sections  were  recommended : — 

1.  Anatomy  and  Physiology* 

2.  Chemistry  and  Materia  Hedioa. 

3.  Practical  Medicine  and  Obstetrics. 

4.  Surgery. 

5.  Meteorology,  Medical  Topography,  and  Bpidemic  Diseases. 

6.  Medical  Jurisprudence  and  Hygiene. 
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OKDIN  ANCES. 

The  following  Resolutions^  adopted  at  different  meetings  of  tbe 
Association,  though  not  incorporated  into  the  Plan  of  Orffamsa- 
tion,  constitute  a  portion  of  the  Regulations  for  the  government  of 
the  Association. 

RESOLUTIONS   ADOPTED  AT  THE    FOURTH  ANNUAL 
MEETING,  HELD  IN  CHARLESTON,  IN  1851. 

(See  Transactions,  vol.  iv.) 

Resolved,  That  committees  of  three  be  appointed  to  investigate 
and  report,  severally,  on  the  following  subjects: — 

Ist.  Causes  of  tubercular  diathesis. 

2d.  Blending  and  conversion  of  the  types  of  fever. 

8d.  The  mutual  relations  of  yellow  fever  and  bilious  remittent 
fever. 

4th.  Epidemic  erysipelas. 

5th.  Acute  and  chronic  diseases  of  the  neck  of  the  uterus. 

6th.  Dengue. 

7tb.  The  milk  sickness  so  called. 

8th.  Endemic  prevalence  of  tetanus. 

9  th.  Diseases  of  parasitic  origin. 

10th.  Physiological  peculiarities  and  diseases  of  the  Negro. 

11th.  The  action  of  water  on  lead  pipes,  and  the  diseases  which 
proceed  from  it. 

12th.  The  alkaloids  which  may  be  substituted  for  quinia. 

13tb.  Permanent  cure  of  reducible  hernia. 

14th.  Besults  of  surgical  operations  for  the  relief  of  malignant 
diseases.  '- 

15th.  Statistics  of  operations  for  removal  of  stone  in  the  bladder. 

16th.  Cold  water  dressings. 

17th.  The  sanitary  principles  applicable  to  the  construction  (£ 
dwellings. 

18th.  The  tozicological  and  medicinal  properties  of  oar  crypto- 
gamic  plants. 
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19th.  Agency  of  the  refrigeration  produced  through  upward 
radiation  of  heat  as  an  exciting  cause  of  disease. 

20th.  Epidemic  diseases  of  New  England  and  New  York. 

2l8t.  Epidemic  diseases  of  Pennsylvania,  New  Jersey,  Delaware, 
and  Maryland. 

22d.  Epidemic  diseases  of  Virginia  and  North  Carolina. 

23d.  Epidemic  diseases  of  South  Carolina,  Georgia,  Florida,  and 
Alabama. 

24th.  Epidemic  diseases  of  Mississippi,  Louisiana,  Texas,  and 
Arkansas. 

25th.  Epidemic  diseases  of  Tennessee  and  Kentucky. 

26th.  Epidemic  diseases  of  Missouri,  Illinois,  Iowa,  and  Wis- 
consin. 

27th.  Epidemic  diseases  of  Indiana,  Ohio,  and  Michigan. 

Resolved^  That  a  Committee  on  Nomination  be  appointed,  whose 
duty  it  shall  be  to  nominate  one  chairman  for  each  of  the  above 
committees. 

Resolved^  That  each  of  the  chairmen  thus  nominated  shall  select, 
at  his  earliest  convenience,  two  members  of  the  Association  to 
complete  the  committee. 

Resolved^  That  the  delegates  to  the  Association  be  requested  to 
appoint  committees,  at  one  or  more  central  points  within  their 
respective  States,  for  the  purpose  of  aiding  the  Committee  of  Pub- 
lication in  procuring  subscribers,  and  in  distributing  the  printed 
volumes  of  Transactions  to  said  subscribers,  as  well  as  to  the  mem- 
bers of  the  Association  residing  within  the  neighborhood  of  the 
said  committees  respectively.  (Vol.  vii.  p.  22.) 

Resolved,  That  this  Association  appoint  a  special  committee  for 

each  State  and  Territory  represented  of members,  whose  duty 

it  shall  be  to  report  upon  its  medical  topography,  epidemic  diseases, 
and  the  most  successful  treatment  thereof,  and  that  the  same  shall 
continue  to  hold  their  office  for  three  years. 

Resolved,  That,  as  other  States  and  Territories,  not  now  repre- 
sented, become  so  by  delegates  duly  appointed  to  this  National 
Association,  similar  committees  shall  be  appointed  for  like  pur- 
poses, and  that  they  also  shall  hold  their  office  for  three  years. 

Resolved,  That  in  the  appointment  of  gentlemen  of  education 
and  experience  in  the  affairs  of  their  own  State  we  have  the  best 
guarantee  that  the  important  objects  we  seek  will  be  more  satis- 
factorily accomplished,  and  the  profession  as  well  as  the  public 
interest  thereby  better  served. 
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Resolvedy  That  the  oommitteeB  heretofore  appointed  bj  this  Kssty 
ciation,  at  its  session  in  Charleston,  for  a  similar  object^  be  and  lb 
same  are  hereby  discharged.  (Vol.  viii.) 

Resolved^  That  the  resolutions  adopted  by  the  AsBociation  at  i& 
session  in  St.  Loais,  in  1854,  requiring  the  Committee  of  PaUicft' 
tion  to  be  selected  from  the  place  where  the  meeting  should  be 
held,  be  repealed.  {TranMctums^  vol.  ix.  p.  24.) 
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OF  THE  DUTIES  OP  PHYSICIANS  TO  THEIR  PATIENTS,  AND  OF  THE 
OBLIGATIONS  OP  PATIENTS  TO  THEIR  PHYSICIANS. 

Art.  I. — Duties  of  physicians  to  their  patients. 

§  1.  A  physician  should  not  only  be  ever  ready  to  obey  the  calls 
of  the  sick,  but  his  mind  ought  also  to  be  imbued  with  the  great- 
ness of  his  mission,  and  the  responsibility  he  habitually  incurs  in 
its  discharge.  Those  obligations  are  the  more  deep  and  enduring, 
because  there  is  no  tribunal  other  than  his  own  conscience  to 
adjudge  penalties  for  carelessness  or  neglect.  Physicians  should, 
therefore,  minister  to  the  sick  with  due  impressions  of  the  import- 
ance of  their  office;  reflecting  that  the  ease,  the  health,  and  the 
lives  of  those  committed  to  their  off^e,  depend  on  their  skill,  at- 
tention, and  fidelity.  They  should  study,  also,  in  their  department, 
so  to  unite  tenderness  with  firmness^  and  condescension  with  authority^ 
as  to  inspire  the  minds  of  their  patients  ^ith  gratitude,  respect, 
and  confidence. 

§  2.  Every  case  committed  to  the  charge  of  a  physician  should 
be  treated  with  attention,  steadiness,  and  humanity.  Seasonable 
indulgence  should  be  granted  to  the  mental  imbecility  and  caprices 
of  the  sick.  Secrecy  and  delicacy,  when  required  by  peculiar 
circumstances,  should  be  strictly  observed ;  and  the  familiar  and 
confidential  intercourse  to  which  physicians  are  admitted  in  their 
professional  visits,  should  be  used  with  discretion,  and  with  the 
most  scrupulous  regard  to  fidelity  and  honor.  The  obligation  of 
secrecy  extends  beyond  the  period  of  professional  services ; — none 
of  the  privacies  of  personal  and  domestic  life,  no  infirmity  of  dispo- 
sition or  fiaw  of  character  observed  during  professional  attendance, 
should  ever  be  divulged  by  the  physician,  except  when  he  is 
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imperatively  reqaired  to  do  so.  The  foroe  and  necessity  of  tHs 
obligation  are  indeed  so  great,  that  professional  men  haTe,  vada 
certain  circumstances,  been  protected  in  their  observance  of  secreer 
by  courts  of  justice. 

§  8.  Frequent  visits  to  the  sick  are  in  general  requisite,  asa 
they  enable  the  physician  to  arrive  at  a  more  perfect  knowledge 
of  the  disease — to  meet  promptly  every  change  which  may  oocir, 
and  also  tend  to  preserve  the  confidence  of  the  patient.  B< 
unnecessary  visits  are  to  be  avoided,  as  they  give  useless  anidetj 
to  the  patient,  tend  to  diminish  the  authority  of  the  physician,  aod 
render  him  liable  to  be  suspected  of  interested  motives. 

§  4.  A  physician  should  not  be  forward  to  make  gloomy  prog- 
nostications, because  they  savor  of  empiricism,  by  magnifying  the 
importance  of  his  services  in  the  treatment  or  cure  of  the  disesse. 
But  he  should  not  fail,  on  proper  occasions,  to  give  to  the  friends 
of  the  patient  timely  notice  of  danger  when  it  really  occors ;  and 
even  to  the  patient  himself,  if  absolutely  necessary.     This  offio^ 
however,  is  so  peculiarly  alarming  when  executed  by  him,  that  il 
ought  to  be  declined  whenever  it  can  be  assigned  to  any  otfas 
person  of  sufiicient  judgment  and  delicacy.     For,  the  physiciu 
should  be  the  minister  of  hope  and  comfort  to  the  sick ;  that  bf 
such  cordials  to  the  drooping  spirit,  he  may  smooth  the  bed  of 
death,  revive  expiring  life,  and  counteract  the  depressing  influeiioe 
of  those  maladies  which  often  disturb  the  tranquillity  of  the  moflk 
resigned  in  their  last  moments.    The  life  of  a  sick  person  can  be 
shortened  not  only  by  the  acts,  but  also  by  the  words  or  the  man- 
ner of  a  physician.    It  is,  therefore,  a  sacred  duty  to  guard  him- 
self carefully  in  this  respect,  and  to  avoid  all  things  which  have 
a  tendency  to  discourage  the  patient  and  to  depress  his  spirits. 

§  5.  A  physician  ought  not  to  abandon  a  patient  because  the 
case  is  deemed  incurable ;  for  his  attendance  may  continue  to  be 
highly  useful  to  the  patient,  and  comforting  to  the  relatives  arooztd 
him,  even  in  the  last  period  of  a  fatal  malady,  by  alleviating  paia 
and  other  symptoms,  and  by  soothing  mental  anguish.  To  decHoe 
attendance,  under  such  circumstances,  would  be  sacrificing  to  &b* 
ciful  delicacy  and  mistaken  liberality,  that  moral  duty,  which  is 
independent  of  and  far  superior  to,  all  pecuniary  consideration. 

§  6.  Consultations  should  be  promoted  in  difficult  or  protracted 
cases,  as  they  give  rise  to  confidence,  energy,  and  more  enlai^ 
views  in  practice. 

§  7.  The  opportunity  which  a  physician  not  nnfreqoently  eojoys 
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:  of  promoting  and  strengthening  the  good  resolutions  of  hia  pa- 
^  tients,  suffering  under  the  consequences  of  vicious  conduct,  oaght 
never  to  be  neglected.  His  counsels,  or  even  remonstrances,  will 
give  satisfaction,  not  offence,  if  they  be  proffered  with  politeness, 
and  evince  a  genuine  love  of  virtue,  accompanied  by  a  sincere 
interest  in  the  welfare  of  the  person  to  whom  they  are  addressed. 

Art.  II. —  OhUgaiions  of  patienia  to  ih^r  physicians. 

%  1.  The  members  of  the  medical  profession,  upon  whom  is  en- 
joined the  performance  of  so  many  important  and  arduous  duties 
towards  the  community,  and  who  are  required  to  make  so  many 
sacrifices  of  comfort^  ease,  and  health,  for  the  welfare  of  those  who 
avail  themselves  of  their  services,  certainly  have  a  right  to  expect 
and  require,  that  their  patients  should  entertain  a  just  sense  of 
the  duties  which  they  owe  to  their  medical  attendants. 

§  2.  The  first  duty  of  a  patient  is,  to  select  as  his  medical  adviser 
one  who  has  received  a  regular  professional  education.  In  no  trade 
or  occupation,  do  mankind  rely  on  the  skill  of  an  untaught  artist; 
and  in  medicine,  confessedly  the  most  difficult  and  intricate  of  the 
sciences,  the  world  ought  not  to  suppose  that  knowledge  is  intuitive. 

§  8.  Patients  should  prefer  a  physician  whose  habits  of  life  are 
regular,  and  who  is  not  devoted  to  company,  pleasure,  or  to  any 
pursuit  incompatible  with  his  professional  obligations.  A  patient 
should,  also,  confide  the  care  of  himself  and  family,  as  much  as 
possible,  to  one  physician ;  for  a  medical  man  who  has  become 
acquainted  with  the  peculiarities  of  constitution,  habits,  and  pre- 
dispositions, of  those  he  attends,  is  more  likely  to  be  successful  in 
his  treatment  than  one  who  does  not  possess  that  knowledge. 

A  patient  who  has  thus  selected  his  physician,  should  always 
apply  for  advice  in  what  may  appear  to  him  trivial  cases,  for  the 
most  fatal  results  often  supervene  on  the  slightest  accidents.  It  is 
of  still  more  importance  that  he  should  apply  for  assistance  in  the 
forming  stage  of  violent  diseases ;  it  is  to  a  neglect  of  this  precept 
that  medicine  owes  much  of  the  uncertainty  and  imperfection  with 
which  it  has  been  approached. 

§  4.  Patients  should  faithfully  and  unreservedly  communicate 
to  their  physician  the  supposed  cause  of  their  disease.  This  is  the 
more  important,  as  many  diseases  of  a  mental  origin  simulate  those 
depending  on  external  causes,  and  yet  are  only  to  be  cured  by 
ministering  to  the  mind  diseased.  A  patient  should  never  be  afraid 
of  thus  making  his  physician  his  friend  and  adviser;  he  should 


648  CODE   OF   HEDIOAL   BTHIOS. 

always  bear  in  mind  that  a  medical  man  is  under  the  stron^es 
obligations  of  secrecy.  Even  the  female  sex  should  never  albt 
feelings  of  shame  or  delicacy  to  prevent  their  disclosing  the  m8i 
symptoms,  and  causes  of  complaints  peculiar  to  them.  Howeter 
commendable  a  modest  reserve  may  be  in  the  common  oocurreDoa 
of  life,  its  strict  observance  in  medicine  is  often  attended  with  tbe 
most  serious  consequences,  and  a  patient  may  sink  under  a  painfa! 
and  loathsome  disease,  which  might  have  been  readily  prevented 
had  timely  intimation  been  given  to  the  physician. 

§  6.  A  patient  should  never  weary  his  physician  with  a  tedioa 
detail  of  events  or  matters  not  appertaining  to  his  disease.  £?ai 
as  relates  to  his  actual  symptoms,  he  will  convey  much  more  rea! 
information  by  giving  clear  answers  to  interrogatoriea,  than  by  the 
most  minute  account  of  his  own  framing.  Neither  should  h 
obtrude  upon  his  physician  the  details  of  his  business  nor  tk 
history  of  his  family  concerns. 

§  6.  The  obedience  of  a  patient  to  the  prescriptions  of  his  pbj- 
sician  should  be  prompt  and  implicit.  He  should  never  permit  his 
own  crude  opinions  as  to  their  fitness,  to  influence  his  attention  to 
them.  A  failure  in  one  particular  may  render  an  otherwise  judi- 
cious treatment  dangerous,  and  even  fatal.  This  remark  is  equallr 
applicable  to  diet,  drink,  and  exercise.  As  patients  become  coo- 
valescent,  they  are  very  apt  to  suppose  that  the  rules  prescribed 
for  them  may  be  disregarded,  and  the  consequence,  but  too  often,  is 
a  relapse.  Patients  should  never  allow  themselves  to  be  persuaded 
to  take  any  medicine  whatever,  that  may  be  recommended  to  tbeiii 
by  the  self-constituted  doctors  and  doctresses,  who  are  so  frequeatl/ 
met  with,  and  who  pretend  to  possess  infallible  remedies  for  the 
cure  of  every  disease.  However  simple  some  of  their  prescriptioo! 
may  appear  to  be,  it  often  happens  that  they  are  prodactive  <^ 
much  mischief,  and  in  all  cases  they  are  injurious,  by  contraveoiif 
the  plan  of  treatment  adopted  by  the  physician. 

§  7.  A  patient  should,  if  possible,  avoid  even  the  friendly  visiis 
of  a  physician  who  is  not  attending  him — and  when  he  does  reoeife 
them,  he  should  never  converse  on  the  subject  of  his  disease,  as  an 
observation  may  be  made,  without  any  intention  of  interferenoe, 
which  may  destroy  his  confidence  in  the  course  he  is  pursuing,  tad 
induce  him  to  neglect  the  directions  prescribed  to  bim.  A  patieot 
should  never  send  for  a  consulting  physician  without  the  ezprea 
consent  of  his  own  medical  attendant.  It  is  of  great  importance 
that  physicians  should  act  in  concert;  for,  although  their  modes  of 
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I  treatment   may  be  attended  with  eqaal  success  when  employed 

L  singly,  yet  conjointly  they  are  very  likely  to  be  productive  of  dis- 

:;  astrous  results. 

§  8.  When  a  patient  wishes  to  dismiss  his  physician,  justice  and 

;  common  courtesy  require  that  he  should  declare  his  reasons  for  so 

I  doing. 

§  9.  Patients  should  always,  when  practicable,  send  for  their 
physician  in  the  morning,  before  his  usual  hour  of  going  out ;  for, 
by  being  early  aware  of  the  visits  he  has  to  pay  during  the  day, 
the  physician  is  able  to  apportion  his  time  in  such  a  manner  as  to 
prevent  an  interference  of  engagements.  Patients  should  also 
avoid  calling  on  their  medical  adviser  unnecessarily  during  the 
hours  devoted  to  meals  or  sleep.  They  should  always  be  in  readi- 
ness to  receive  the  visits  of  their  physicians,  as  the  detention  of  a 
few  minutes  is  often  of  serious  inconvenience  to  him. 

§  10.  A  patient  should,  aft^r  his  recovery,  entertain  a  just  and 
enduring  sense  of  the  value  of  the  services  rendered  him  by  his 
physician ;  for  these  are  of  such  a  character,  that  no  mere  pecuniary 
acknowledgment  can  repay  or  cancel  them. 

OF  THE  DUTIES  OP  PHYSICIANS  TO  EACH  OTHER,  AND  TO  THE 

PROFESSION  AT  LARGE. 

Art.  I. — Duties  for  the  support  o/professional  character. 

§  1.  Every  individual,  on  entering  the  profession,  as  he  becomes 
thereby  entitled  to  all  its  privileges  and  immunities,  incurs  an  obli- 
gation to  exert  his  best  abilities  to  maintain  its  dignity  and  honor, 
to  exalt  its  standing,  and  to  extend  the  bounds  of  its  usefulness. 
He  should,  therefore,  observe  strictly,  such  laws  as  are  instituted 
for  the  government  of  its  members ; — should  avoid  all  contumelious 
and  sarcastic  remarks  relative  to  the  faculty,  as  a  body ;  and  while, 
by  unwearied  diligence,  he  resorts  to  every  honorable  means  of 
enriching  the  science,  he  should  entertain  a  due  respect  for  his 
seniors,  who  have,  by  their  labors,  brought  it  to  the  elevated  con- 
dition in  which  he  finds  it. 

§  2.  There  is  no  profession,  from  the  members  of  which  greater 
purity  of  character,  and  a  higher  standard  of  moral  excellence  are 
required,  than  the  medical ;  and  to  attain  such  eminence,  is  a  duty 
every  physician  owes  alike  to  his  profession  and  to  his  patients.  It 
is  due  to  the  latter,  as  without  it  he  cannot  command  their  respect 
and  confidence,  and  to  both,  because  no  scientific  attainments  can 
VOL.  xn. — 12 
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compensate  for  want  of  correct  moral  principles.  It  is  also  i> 
cumbent  upon  the  faculty  to  be  temperate  in  all  things,  for  tb 
practice  of  physic  requires  the  unremitting  exercise  of  a  dearnd 
vigorous  understanding ;  and,  on  emergencies,  for  which  no  proia- 
sional  man  should  be  unprepared,  a  steady  hand,  an  acute  eye,i^ 
an  unclouded  head  may  be  essential  to  the  well-being,  and  eta 
to  the  life,  of  a  fellow  creature. 

§  8.  It  is  derogatory  to  the  dignity  of  the  profession  to  resort  to 
public  advertisements,  or  private  cards,  or  handbills,  inviting  tk 
attention  of  individuals  affected  with  particular  diseases — ^pnblidj 
offering  advice  and  medicine  to  the  poor  gratis,  or  promising  ra<& 
cal  cures ;  or  to  publish  cases  and  operations  in  the  daDy  prints  or 
suffer  such  publications  to  be  made ;  to  invite  laymen  to  be  presol 
at  operations,  to  boast  of  cures  and  remedies,  to  adduce  certificata 
of  skill  and  success,  or  to  perform  any  other  similar  acts.  These 
are  the  ordinary  practices  of  empirics,  and  are  highly  reprebeDsiUe 
in  a  regular  physician. 

§  4.  Equally  derogatory  to  professional  character  is  it,  for  a  phy- 
sician to  hold  a  patent  for  any  surgical  instrument  or  medicine;  or 
to  dispense  a  secret  nostrurrij  whether  it  be  the  composition  or  ex- 
clusive property  of  himself  or  of  others.  For,  if  such  nostrnm  te 
of  real  eflBcacy,  any  concealment  regarding  it  is  inconsistent  with 
beneficence  and  professional  liberality ;  and  if  mystery  alone  gif^ 
it  value  and  importance,  such  craft  implies  either  disgraoefnl  igDO- 
rance  or  fraudulent  avarice.  It  is  also  reprehensible  for  pbysidaiis 
to  give  certificates  attesting  the  efficacy  of  patent  or  secret  medi- 
cines, or  in  any  way  to  promote  the  use  of  them. 

Art.  II. — Professional  services  of  physicians  to  each  other, 

§  1.  All  practitioners  of  medicine,  their  wives,  and  their  chilto 
while  under  the  paternal  care,  are  entitled  to  the  grataitoQfl  ser- 
vices of  any  one  or  more  of  the  faculty  residing  near  them,  whose 
assistance  may  be  desired.  A  physician  afiiicted  with  diseaae  is 
usually  an  incompetent  judge  of  his  own  case;  and  the  natanl 
anxiety  and  solicitude  which  he  experiences  at  the  sickness  of  i 
wife,  a  child,  or  any  one  who,  by  the  ties  of  consanguinity,  is  re^* 
dered  peculiarly  dear  to  him,  tend  to  obscure  his  judgmentjaDd 
produce  timidity  and  irresolution  in  his  practice.  Under  s^ 
circumstances,  medical  men  are  peculiarly  dependent  upon  each 
other,  and  kind  offices  and  professional  aid  should  always  be  cheer* 
fully  and  gratuitously  afforded.    Visits  ought  not,  however^tohe 
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obtruded  oflSciously;  as  such  unasked  civility  may  give  rise  to 
embarrassment,  or  interfere  with  that  choice  on  which  confidence 
depends.  But,  if  a  distant  member  of  the  faculty,  whose  circum- 
stances are  afQuent,  request  attendance,  and  an  honorarium  be 
offered,  it  should  not  be  declined ;  for  no  pecuniary  obligation 
onght  to  be  imposed,  which  the  party  receiving  it  would  wish  not 
to  incur. 

Art.  in. —  Of  the  duties  of  physicians  as  respects  vicarioits  offices. 

§  1.  The  affairs  of  life,  the  pursuit  of  health,  and  the  various 
accidents  and  contingencies  to  which  a  medical  man  is  peculiarly 
exposed,  sometimes  require  him  temporarily  to  withdraw  from  his 
dnties  to  his  patients,  and  to  request  some  of  his  professional 
brethren  to  officiate  for  him.  Compliance  with  this  request  is  an 
act  of  courtesy,  which  should  always  be  performed  with  the  utmost 
consideration  for  the  interest  and  character  of  the  family  physican, 
and  when  exercised  for  a  short  period,  all  the  pecuniary  obligations 
for  such  service  should  be  awarded  to  him.  But  if  a  member  of 
the  profession  neglect  his  business  in  quest  of  pleasure  and  amuse- 
ment, he  cannot  be  considered  as  entitled  to  the  advantages  of  the 
frequent  and  long-continued  exercise  of  this  fraternal  courtesy, 
without  awarding  to  the  physician  who  officiates  the  fees  arising 
from  the  discharge  of  his  professional  duties. 

In  obstetrical  and  important  surgical  cases,  which  give  rise  to 
unusual  fatigue,  anxiety,  and  responsibility,  it  is  just  that  the 
fees  accruing  therefrom  should  be  awarded  to  the  physician  who 
officiates. 

Art.  IV. — Of  the  dviies  of  physicians  in  regard  to  consultations. 

§  1.  A  regular  medical  education  furnishes  the  only  presumptive 
evidence  of  professional  abilities  and  acquirements,  and  ought  to 
be  the  only  acknowledged  right  of  an  individual  to  the  exercise 
and  honors  of  his  profession.  Nevertheless,  as  in  consultations  the 
good  of  the  patient  is  the  sole  object  in  view,  and  this  is  often  de- 
pendent on  personal  confidence,  no  intelligent  regular  practitioner, 
who  has  a  license  to  practise  from  some  medical  board  of  known 
and  acknowledged  respectability,  recognized  by  this  Association, 
and  who  is  in  good  moral  and  professional  standing  in  the  place  in 
which  he  resides,  should  be  fastidiously  excluded  from  fellowship, 
or  his  aid  refused  in  consultation,  when  it  is  requested  by  the  pa- 
tient   But  no  one  can  be  considered  as  a  regular  practitioner  or  a 
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fit  associate  in  consQltatioQ,  whose  practice  is  based  on  an  exdosie 
dogma,  to  the  rejection  of  the  accumalated  experience  of  the  pro- 
fession, and  of  the  aids  actually  famished  by  anatomy,  physiologr, 
pathology,  and  organic  chemistry. 

§  2.  In  consultations,  no  rivalship  or  jealonsy  shoald  be  indolged: 
candor,  probity,  and  all  due  respect  should  be  exercised  towards  tke 
physician  having  charge  of  the  case. 

§  8.  In  consultations,  the  attending  physician  should  be  the  fiist 
to  propose  the  necessary  questions  to  the  sick ;  after  which  tbeooi- 
sulting  physician  should  have  the  opportunity  to  make  such  hriba 
inquiries  of  the  patient  as  may  be  necessary  to  satisfy  him  of  tk 
true  character  of  the  case.  Both  physicians  should  then  retire  to  a 
private  place  for  deliberation;  and  the  one  first  in  attendanoe 
should  communicate  the  directions  agreed  upon  to  the  patient  or 
his  friends,  as  well  as  any  opinions  which  it  may  be  thought  pro- 
per to  express.  But  no  statement  or  discussion  of  it  should  take 
place  before  the  patient  or  his  friends,  except  in  the  presence  of  aQ 
the  faculty  attending,  and  by  their  common  consent ;  and  no  eptnibw 
or  prognostications  should  be  delivered,  which  are  not  the  result  of 
previous  deliberation  and  concurrence. 

§  4.  In  consultations,  the  physician  in  attendance  should  deliver 
his  opinion  first;  and  when  there  are  several  consulting,  the; 
should  deliver  their  opinions  in  the  order  in  which  they  have  bees 
called  in.  No  decision,  however,  should  restrain  the  attending  phy- 
sician from  making  such  variations  in  the  mode  of  treatmeot,  as 
any  subsequent  unexpected  change  in  the  character  of  the  case  may 
demand.  But  such  variation,  and  the  reasons  for  it,  ought  to  be 
carefully  detailed  at  the  next  meeting  in  consultation.  The  same 
privilege  belongs  also  to  the  consulting  physician  if  he  is  sent  for 
in  an  emergency,  when  the  regular  attendant  is  out  of  the  way, 
and  similar  explanations  must  be  made  by  him  at  the  next  can- 
sultation. 

§  5.  The  utmost  punctuality  should  be  observed  in  the  visits  of 
physicans  when  they  are  to  hold  consultation  together,  and  this  is 
generally  practicable,  for  society  has  been  considerate  enough  to 
allow  the  plea  of  a  professional  engagement  to  take  precedence  of 
all  others,  and  to  be  an  ample  reason  for  the  relinquishment  of 
any  present  occupation.  But,  as  professional  engagements  tosj 
sometimes  interfere,  and  delay  one  of  the  parties,  the  phjsiciaa 
who  first  arrives  should  wait  for  his  associate  a  reasonable  penoii 
after  which  the  consultation  should  be  considered  as  posponed  to 
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a  new  appointment.  If  it  be  the  attending  physician  who  is  pre- 
sent, he  will  of  course  see  the  patient  and  prescribe ;  but  if  it  be 
the  consulting  one,  he  should  retire,  except  in  case  of  emergency, 
or  when  he  has  been  called  from  a  considerable  distance,  in  which 
latter  case  he  may  examine  the  patient,  and  give  his  opinion  in 
vrriting^  and  vnder  seal,  to  be  delivered  to  his  associate. 

§  6.  In  consultations,  theoretical  discussions  should  be  avoided, 
as  occasioning  perplexity  and  loss  of  time.  For  there  may  be  much 
diversity  of  opinion  concerning  speculative  points,  with  perfect 
agreement  in  those  modes  of  practice  which  are  founded,  not  on 
hypothesis,  but  on  experience  and  observation. 

§  7.  All  discussions  in  consultation  should  be  held  as  secret  and 
confidential.  Neither  by  words  nor  manner  should  any  of  the 
parties  to  a  consultation  assert  or  insinuate  that  any  part  of  the 
treatment  pursued  did  not  receive  his  assent.  The  responsibility 
inust  be  equally  divided  between  the  medical  attendants — they 
must  equally  share  the  credit  of  success  as  well  as  the  blame  of 
failure. 

§  8.  Should  an  irreconcilable  diversity  of  opinion  occur  when 
several  physicians  are  called  upon  to  consult  together,  the  opinion 
of  the  majority  should  be  considered  as  decisive;  but  if  the  num- 
bers be  equal  on  each  side,  then  the  decision  should  rest  with  the 
attending  physician.  It  may,  moreover,  sometimes  happen,  that 
two  physicians  cannot  agree  in  their  views  of  the  nature  of  a  case, 
and  the  treatment  to  be  pursued.  This  is  a  circumstance  much  to 
be  deplored,  and  should  always  be  avoided,  if  possible,  by  mutual 
concessions,  as  far  as  they  can  be  justified  by  a  conscientious  regard 
for  the  dictates  of  judgment.  But  in  the  event  of  its  occurrence,  a 
third  physician  should,  if  practicable,  be  called  to  act  as  umpire  ; 
and,  if  circumstances  prevent  the  adoption  of  this  course,  it  must 
be  lefl  to  the  patient  to  select  the  physician  in  whom  he  is  most 
willing  to  confide.  But,  as  every  physician  relies  upon  the  recti- 
tude of  his  judgment,  he  should,  when  left  in  the  minority,  politely 
and  consistently  retire  from  any  further  deliberation  in  the  con- 
sultation, or  participation  in  the  management  of  the  case. 

§  9.  As  circumstances  sometimes  occur  to  render  a  special  con- 
BuUaiion  desirable,  when  the  continued  attendance  of  physicians 
might  be  objectionable  to  the  patient,  the  member  of  the  faculty 
whose  assistance  is  required  in  such  cases,  should  sedulously  guard 
against  all  future  unsolicited  attendance.    As  such  consultations 
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require  an  extraordinary  portion  both  of  time  a&d  atteation,  M 
least  a  double  honorarium  maj  be  reasonably  expected. 

§  10.  A  physician  who  is  called  upon  to  consult,  shoald  obseffe 
the  most  honorable  and  scrupulous  regard  for  the  character  and 
standing  of  the  practitioner  in  attendance ;  the  practice  of  the  lat- 
ter, if  necessary,  should  be  justified  as  far  as  it  can  be,  coDsistent^ 
with  a  conscientious  regard  for  truth,  and  no  hint  or  insinuatke 
should  be  thrown  out  which  could  impair  the  confidence  repoaei 
in  him,  or  affect  his  reputation.  The  consulting  phjaician  shooM 
also  carefully  refraiji  from  any  of  those  extraordinary  attentions  (s 
assiduities,  which  are  too  often  practised  by  the  dishonest  for  tlie 
base  purpose  of  gaining  applause,  or  ingratiating  themselves  into 
the  favor  of  families  and  individuals. 

Art.  V. — Duties  of  physicians  in  cases  of  interference, 

§  1.  Medicine  is  a  liberal  profession,  and  those  admitted  into  iti 
ranks  should  found  their  expectations  of  practice  upon  the  extern 
of  their  qualifications,  not  on  intrigue  or  artifice. 

§  2.  A  physician,  in  his  intercourse  with  a  patient  under  the 
care  of  another  practitioner,  should  observe  the  strictest  cantioa 
and  reserve.  No  meddling  inquiries  should  be  made — no  disia* 
genuous  hints  given  relative  to  the  nature  and  treatment  of  his 
disorder ;  nor  any  course  of  conduct  pursued  that  may  directly  or 
indirectly  tend  to  diminish  the  trust  reposed  in  the  physician  em- 
ployed. 

§  8.  The  same  circumspection  and  reserve  should  be  observed 
when,  from  motives  of  business  or  friendship,  a  physician  is 
prompted  to  visit  an  individual  who  is  under  the  direction  of 
another  practitioner.  Indeed,  such  visits  should  be  avoided,  ex- 
cept under  peculiar  circumstances ;  and  when  they  are  made,  no 
particular  inquiries  should  be  instituted  relative  to  the  nature  of 
the  disease,  or  the  remedies  employed,  but  the  topics  of  conversa- 
tion should  be  as  foreign  to  the  case  as  circumstances  will  admit 

§  4.  A  physician  ought  not  to  take  charge  of  or  prescribe  for  a 
patient  who  has  recently  been  under  the  care  of  another  member  of 
the  faculty  in  the  same  illness,  except  in  cases  of  sudden  emergency, 
or  in  consultation  with  the  physician  previously  in  attendance,  or 
when  the  latter  has  relinquished  the  case,  or  been  regularly  noti&d 
that  his  services  are  no  longer  desired.  Under  such  circumstanoei, 
no  unjust  and  illiberal  insinuations  should  be  thrown  out  in  rela- 
tion to  the  conduct  or  practice  previously  pursuedi  which  should 
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"he  justified  as  far  as  candor  and  regard  for  trath  and  probity  will 
permit;  for  it  often  happens  that  patients  become  dissatisfied  when 
lihey  do  not  experience  immediate  relief,  and,  as  many  diseases 
are  naturally  protracted,  the  want  of  saccess,  in  the  first  stage  of 
treatment,  affords  no  evidence  of  a  lack  of  professional  knowledge 
and  fikilL 

§  5.  When  a  physician  is  called  to  an  urgent  case,  because  the 
family  attendant  is  not  at  hand,  he  ought,  unless  his  assistance  in 
consultation  be  desired,  to  resign  the  care  of  the  patient  to  the 
latter  immediately  on  his  arrival. 

§  6.  It  often  happens,  in  cases  of  sudden  illness  or  of  recent  acci- 
dents and  injuries,  owing  to  the  alarm  and  anxiety  of  friends,  that 
a  number  of  physicians  are  simultaneously  sent  for.  Under  these 
circumstances,  courtesy  should  assign  the  patient  to  the  first  who 
arrives,  who  should  select  from  those  present  any  additional  assist- 
ance that  he  may  deem  necessary.  In  all  such  cases,  however,  the 
practitioner  who  officiates  should  request  the  family  physician,  if 
there  be  one,  to  be  called,  and,  unless  his  further  attendance  be 
requested,  should  resign  the  case  to  the  latter  on  his  arrival. 

§  7.  When  a  physician  is  called  to  the  patient  of  another  prac- 
titioner, in  consequence  of  the  sickness  or  absence  of  the  latter,  he 
ought,  on  the  return  or  recovery  of  the  regular  attendant,  and  with 
the  consent  of  the  patient,  to  surrender  the  case. 

[The  expression,  ''Patient  of  another  Practitioner,"  is  understood 
to  mean  a  patient  who  may  have  been  under  the  charge  of  another 
practitioner  at  the  time  of  the  attack  of  sickness,  or  departure  from 
home  of  the  latter,  or  who  may  have  called  for  his  attendance 
during  his  absence  or  sickness,  or  in  any  other  manner  given  it  to 
be  understood  that  he  regarded  the  said  physician  as  his  regular 
medical  attendant] 

§  8.  A  physician,  when  visiting  a  sick  person  in  the  country, 
may  be  desired  to  see  a  neighboring  patient  who  is  under  the 
regular  direction  of  another  physician,  in  consequence  of  some 
sudden  change  or  aggravation  of  symptoms.  The  conduct  to  be 
pursued  on  such  an  occasion  is  to  give  advice  adapted  to  present 
circumstances;  to  interfere  no  further  than  is  absolutely  necessary 
with  the  general  plan  of  treatment;  to  assume  no  future  direction, 
unless  it  be  expressly  desired ;  and,  in  this  last  case,  to  request 
an  immediate  consultation  with  the  practitioner  previously  em- 
ployed. 

§  9.  A  wealthy  physician  should  not  give  advice  ffrcUis  to  the 
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afflaent;  because  his  doing  so  is  an  injury  to  his  profegskatl 
brethren.  The  office  of  a  physician  can  never  be  supported  as  a^: 
exclusive  beneficent  one ;  and  it  is  defrauding,  in  some  degree^  tk 
common  funds  for  its  support,  when  fees  are  dispensed  with,  whick 
might  justly  be  claimed. 

§  10.  When  a  physician  who  has  been  engaged  to  attend  a  east 
of  midwifery  is  absent,  and  another  is  sent  for,  if  delivery  is  aeooe- 
plished  during  the  attendance  of  the  latter,  he  is  entitled  to  the  fee^ 
but  should  resign  the  patient  to  the  practitioner  first  engaged. 

Abt.  VL — 0/ differences  heiween  physicians, 

§  1.  Diversity  of  opinion  and  opposition  of  interest,  may,  in  tkc 
medical  as  in  other  professions,  sometimC'S  occasion  controversy  and 
even  contention.  Whenever  such  cases  unfortunately  occar,  and 
cannot  be  immediately  terminated,  they  should  be  referred  to  th« 
arbitration  of  a  sufficient  number  of  physicians,  or  a  court-medieal^ 
or,  where  both  parties  are  members  of  the  Medical  Society  of  their 
County,  to  the  Censors. 

§  2.  As  peculiar  reserve  must  be  maintained  by  physician 
towards  the  public,  in  regard  to  professional  matters,  and  as  there 
exist  numerous  points  in  medical  ethics  and  etiquette  through 
which  the  feelings  of  medical  men  may  be  painfully  assailed  in 
their  intercourse  with  each  other,  and  which  cannot  be  nnderstood 
or  appreciated  by  general  society,  neither  the  subject-matter  of 
such  differences  nor  the  adjudication  of  the  arbitrators  should  be 
made  public,  as  publicity  in  a  case  of  this  nature  may  be  personally 
injurious  to  the  individuals  concerned,  and  can  hardly  fisiil  to  bring 
discredit  on  the  faculty. 

Abt.  Vn. — Of  pecuniary  acknowledgmerUs. 

Some  general  rules  should  be  adopted  by  the  faculty,  in  every 
town  or  district,  relative  to  pecuniary  acknowledgments  from  their 
patients;  and  it  should  be  deemed  a  point  of  honor  to  adhere  to 
these  rules  with  as  much  uniformity  as  varying  circumstances  will 
admit. 
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OP   THE  DUTIES  OP  THE  PROPESSION  TO  THE  PUBLIC,  AND  OP  THE 
OBLIGATIONS  OP  THE  PUBLIC  TO  THE  PROFESSION. 

Art.  I. — Duties  of  the  profession  to  the  public. 

§  1.  As  good  citizens,  it  is  the  duty  of  physicians  to  be  ever 
vigilant  for  the  welfare  of  the  community,  and  to  bear  their  part  in 
sustaining  its  institutions  and  burdens ;  they  should  also  be  ever 
ready  to  give  counsel  to  the  public  in  relation  to  matters  especially 
appertaining  to  their  profession,  as  on  subjects  of  medical  police, 
public  hygi&ne,  and  legal  medicine.  It  is  their  province  to  en- 
lighten the  public  in  regard  to  quarantine  regulations — the  loca- 
tion, arrangement,  and  dietaries  of  hospitals,  asylums,  schools, 
prisons,  and  similar  institutions — in  relation  to  the  medical  police 
of  towns,  as  drainage,  ventilation,  &c. — and  in  regard  to  measures 
for  the  prevention  of  epidemic  and  contagious  diseases^  and  when 
pestilence  prevails,  it  is  their  duty  to  face  the  danger,  and  to  con- 
tinue their  labors  for  the  alleviation  of  the  suffering,  even  at  the 
jeopardy  of  their  own  lives. 

§  2.  Medical  men  should  also  be  always  ready,  when  called  on  by 
the  legally  constituted  authorities,  to  enli'ghten  coroners'  inquests 
and  courts  of  justice,  on  subjects  strictly  medical — such  as  involve 
questions  relating  to  sanity,  legitimacy,  murder  by  poisons  or  other 
violent  means,  and  in  regard  to  the  various  other  subjects  em- 
braced in  the  science  of  Medical  Jurisprudence.  But  in  these 
cases,  and  especially  where  they  are  required  to  make  a  post-mortem 
examination,  it  is  just,  in  consequence  of  the  time,  labor,  and  skill 
required,  and  the  responsibility  and  risk  they  incur,  that  the  public 
should  award  them  a  proper  honorarium. 

§  3.  There  is  no  profession,  by  the  members  of  which  eleemo- 
synary services  are  more  liberally  dispensed  than  the  medical,  but 
justice  requires  that  some  limits  should  be  placed  to  the  perform- 
auce  of  such  good  offices.  Poverty,  professional  brotherhood,  and 
certain  of  the  public  duties  referred  to  in  the  first  section  of  this 
article,  should  always  be  recognized  as  presenting  valid  claims  for 
gratuitous  services ;  but  neither  institutions  endowed  by  the  public 
or  by  rich  individuals,  societies  for  mutual  benefit,  for  the  insur- 
ance of  lives  or  for  analogous  purposes,  nor  any  profession  or 
occupation,  can  be  admitted  to  possess  such  privilege.  Nor  can  it 
be  justly  expected  of  physicians  to  furnish  certificates  of  inability 
to  serve  on  juries,  to  perform  militia  duty,  or  to  testify  to  the  state 
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of  health  of  persons  wishing  to  insare  their  lives,  obtain  peDsiooi 
or  the  like,  without  pecuniary  acknowledgment.  Bat  to  inA 
viduals  in  indigent  circumstances,  such  professional  services  should 
always  be  cheerfully  and  freely  accorded. 

§  4.  It  is  the  duty  of  physicians,  who  are  frequent  witnesses  i 
the  enormities  committed  by  quackery,  and  the  injury  to  heslik 
and  even  destruction  of  life  caused  by  the  use  of  quack  medidnes, 
to  enlighten  the  public  on  these  subjects,  to  expose  the  injaiies 
sustained  by  the  unwary  from  the  devices  and  pretensions  of  aitfol 
empirics  and  impostors.  Physicians  ought  to  use  all  the  inflaeoee 
which  they  may  possess,  as  professors  in  Colleges  of  Fharmacr. 
and  by  exercising  their  option  in  regard  to  the  shops  to  wbidi 
their  prescriptions  shall  be  sent,  to  discourage  druggists  and  apothe- 
caries from  vending  quack  or  secret  medicines,  or  from  being  ia 
any  way  engaged  in  their  manufacture  and  sale. 

Art.  II. —  OhligatioTis  of  thepuhUc  to  physicians. 

The  benefits  accruing  to  the  public,  directly  and  indirectly,  from 
the  active  and  unwearied  beneficence  of  the  profession,  are  so 
numerous  and  important,  that  physicians  are  justly  entitled  to  the 
utmost  consideration  and  respect  from  the  community.  The  pablie 
ought  likewise  to  entertain  a  just  appreciation  of  medical  qualifica- 
tions ;  to  make  a  proper  discrimination  between  true  science  and 
the  assumptions  of  ignorance  and  empiricism — to  afford  every  en* 
couragement  and  facility  for  the  acquisition  of  medical  education— 
and  no  longer  to  allow  the  statute-books  to  exhibit  the  anomaly  of 
exacting  knowledge  from  physicians,  under  a  liability  to  heavj 
penalties,  and  of  making  them  obnoxious  to  punishment  for  resort- 
ing to  the  only  means  of  obtaining  it. 
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Hubbard,  Denison  H. 

Hubbard,  Bobert 

Hubbard,  Stephen  G. 

Hutchins,  Samuel 

Hutchinson,  Ira 

Huxley,  A.  M. 

Ives,  Eli 

Ives,  Nathan  B. 

Jarvis,  George  O* 


Hartfcrd. 

New  Havers 

Waterbury, 

East  Hartford. 

New  Haven. 

Middletown. 

Wesiport. 

Voluntoum. 

OuilfcrdL 

FarmingUm. 

Woodbridge. 

West  Meriden. 

Watertown, 

New  Britain. 

Lehanon, 

Hartford, 

Shimm, 

WilUngton. 

New  Haven. 

Preston, 

Washington, 

New  London, 

South  Windsor. 

New  Haven, 

Norwich, 

East  Hartford. 

Daysville, 

Mtddletown. 

Kent. 

Bristol, 

New  Haven, 

do, 
CKnton, 
Bridgeport. 
New  Haven, 
West  Killingly. 
CfomwelL 
Goshen, 
New  Haven. 

do, 

§ 

Portland. 
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Jewett,  Pliny  A. 

Knight,  Jonathan 

Lewis,  J.  B. 

Lindsley,  Charles  A. 
fLyman,  Norman 

Matthews,  H.  W.  E. 
tMiddlebrook,  Elijah 

Moody,  G.  A. 

Nicoll,  John 

North,  B.  B. 

Noyes,  Samael  S. 

Nye,  Elisha  B. 

Pierson,  William  S. 
tPike,  Nathan  S. 

Piatt,  Gideon  L. 

Kockwell,  P.  G. 

Eogers,  Benjamin 

Kussell,  Gurdon  W. 

Salisbury,  Samuel  T. 

Sanford,  Leonard  J. 

Seymour,  Geo. 

Silliman,  jr.,  Benjamin 

Skinner,  Alden 

St.  John,  Gamaliel  H. 
tSumner,  George 

Taloott,  Alvan 

Totten,  Thomas  H. 
fWarner,  Richard 
tWebb,  Reynold 
tWelch,  Archibald 

Welch,  Benjamin 

Welch,  James 

Welch,  William  W. 

White,  Roderick  A. 

Wilcox,  J.  D. 

Williams,  Lewis 
fWilson,  Myron  W. 
twitter,  William 

Wood,  William 

Woodruff,  William 


New  Haven. 

do, 
Vernon. 
New  Haven. 
Warren. 
New  Haven. 
IVumbull, 
Plainville. 
New  Haven. 
Cornwall. 
New  Canaan. 
Middletown. 
WiyidscT. 
Sterling  Hill. 
Waierhiry. 

do. 
Hartford. 

do. 
Plymouth. 
New  Haven. 
Litchfield. 
New  Haven. 
Bockville. 
Merwinsville. 
Hartford. 
Guilford. 
New  Haven. 
Cromwell. 
Madison. 
Hartford. 
Lakeville. 
Winstead. 
Norfolk. 
Simahury. 
West  Qranhy. 
Pomfret. 
Hartford, 
Willimantic. 
East  Windsor  Hill 
Plymouth. 
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Woodward,  Ashbel 

FrankUn. 

Wright,  Albert  A. 

Oanaan. 

] 

NKW  YORK. 

Acosta,  E. 

Nisw  York. 

Adams,  John  G. 

do. 

Allen,  R  L. 

Saratoga  Springs. 

Allen,  Lucius  A. 

Owego,  Tioga  Co. 

Anderson,  James 

New  York. 

Anderson,  W.  C. 

Slapleton. 

Armsbjj  James  H. 

Albany. 

Armstrong,  E.  W. 

Rochester. 

Atwater,  D.  F. 

Brooklyn. 

Austin,  James  M. 

Water/ord. 

Ay  res,  Daniel 

Brooklyn. 

Ayres,  Daniel 

Amsterdam. 

Babcock,  Charles 

New  Hartford^  Oneida  Co. 

Babcock,  M.  N. 

Saratoga  Springs. 

Bacon,  C.  G. 

FuUon. 

Baker,  jr^  A. 

Norwich. 

Barker,  B.  Fordyce 

New  York. 

Ball,  John 

Brooklyn. 

Barrett,  S. 

Le  Roy. 

Bartlett,  Homer  L. 

Flatbush. 

Batchelder,  J.  P. 

New  York. 

Bauer,  Louis 

Brooklyn. 

Bay,  William 

Albany. 

Baxter,  Hiram 

StillwaieTi  Saratoga  Co. 

Beadle,  E.  L. 

New  York. 

Beardsley,  Levi 

Oneida. 

Beardsley,  W.  H, 

Coventry. 

Beck,  T.  Romeyn 

Albany. 

Beebe,  Seneca 

McDonoughj  Chenango  Co. 

Beecher,  H.  H. 

North  Norwich. 

Bissell,  D.  P. 

Utica. 

Blakeman,  William  N. 

New  York. 

Blatchford,  Thomas  W . 

Troy. 

Bly,  Douglass 

Rochester. 

Bolton,  Jackson 

New  York. 

Bontecou,  R  B. 

Troy. 

Borrowe,  J,  H. 

New  York. 
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Bradford,  George  W. 

Horner^  Cortland  Co. 

Brady,  John  A. 

Brooklyn. 

Briggs,  W.H. 

Bocheater. 

Brinsmade,  Thomas  C. 

Troy. 

Brooks,  P.  B. 

BinghampUmj  Broome  Co. 

Brown,  H.  W . 

New  York. 

Buck,  Gurdoa 

do. 

Budd,  A.  E. 

Medfordj  Burlington  Co. 

Budd,  C.  A. 

New  York. 

Budlong,  Caleb 

Frankfordy  Herkimer  Co. 

Buel,  William  P. 

New  York. 

Bulkley,  Henry  D. 

do. 

Barge,  L  H.  H. 

Brooklyn. 

Burton,  C.  V.  W. 

Lansingburg. 

Burwell,  Bryant 

Buffalo. 

Burwell,  George  N. 

do. 

Calkins,  Alonzo 

New  York. 

Cammann,  G.  P. 

do. 

Carr,  Edson 

Canandaigua^  Ontario  Co. 

Cary,  Walter 

Buffalo. 

Carter,  Galen 

New  York. 

Casey,  W.  B. 

do. 

Cash,  M.  H. 

Bidgebury,  Orange  Co. 

Chamberlayne,  J.  K. 

Cazenovia. 

Cheeseroan,  Jno.  C. 

New  York. 

Chubbuck,  H.  S. 

Elmvra^  Chenango  Co. 

Church,  W.  Henry 

New  York. 

Clark,  Alonzo 

do. 

Clements,  James  W.  G. 

do. 

Clymer,  Meredith 

do. 

Cobb,  J.  V. 

Borne. 

Cock,  Thomas 

New  York, 

Cock,  Thomas  F. 

do. 

Cockcroft,  James 

do. 

Coe,  A.  B. 

Osioego. 

Colt,  John 

Batavia, 

Conant,  D.  S. 

New  York. 

Congar,  Horace  M. 

Buffalo. 

Cook,  Simeon  A. 

BuskirKs  Bridge. 

Corliss,  Hiram 

Ghreenunchy  Washington  Co. 

Corson,  J.  W. 

New  York. 
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Corson  J. 

New  York. 

Cotes,  John 

Batavia. 

Cotes,  L.  B. 

do. 

Coventry,  C.  B. 

Utica. 

Crandell,  R  0. 

Owego. 

Crane,  James 

Brooklyn. 

Dalton,  J.  C. 

New  York. 

Daniels,  £. 

Union^  Broome  Co, 

Davis,  E.  H. 

New  York. 

Dean,  H.  W. 

Rochester. 

Delafield,  Edward 

New  York. 

Deming,  J.  P.  H. 

Palmyra. 

Dering,  NicoU  H. 

Utica. 

Detraold,  W. 

New  York. 

Donoughue,  E.  0. 

Bergen^  Genesee  Cb. 

Doolittle,  A.  F. 

Herkifner. 

Douglas,  J.  Hancock 

New  York. 

Downs,  Henry  S. 

do. 

Draper,  John  W . 

do. 

Dubois,  Abram 

do. 

tDwigJit,  W.  C. 

Moscow^  Livingston  Co. 

Earle,  Pliny 

Neiv  York. 

Eastman,  M.  H. 

Owego. 

Elliott,  jr.,  Geo.  T. 

New  York, 

Ely,  W.  W. 

Rochester. 

Emmet,  Thomas  Addis 

New  York. 

Enos,  D.  C. 

Brooklyn. 

Ferguson,  Jno.  T. 

New  York. 

Fisher,  Q.  I. 

Sing  Sing. 

Finnell,  T.  C. 

New  York. 

Flint,  Austin 

do. 

Folsom,  Levi 

do. 

Ford,  Corydon  L. 

Lockport. 

Foster,  Joel 

New  York. 

Foster,  S.  Conant 

do. 

Francis,  John  W. 

do. 

French,  S.  H. 

Lisle^  Broome  Co. 

Gardner,  Augustus  K. 

New  York. 

Garrish,  J.  P. 

do. 

Gilman,  Chandler  B. 

do. 

Gluck,  Isidore 

do. 
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Gomez,  Horatio 

New  York. 

Goodsell,  Thomafl 

Ulica. 

Gray,  Henry  C. 

North  Whit^  Creek. 

Green,  David 

New  York. 

Green,  Horace 

do. 

Green,  J.  VV . 

do. 

Greene,  Caleb 

Homer^  Cortland  Co. 

tGreene,  Isaac 

New  York. 

Goodyear,  Miles 

Cortland. 

Griscom,  John  H. 

New  York.  ^ 

Guthrie,  C.  B. 

do. 

Hadley,  George 

Buffalo. 

Halstad,  T.  M. 

New  York. 

Hamilton,  Frank  H. 

Buffalo. 

Harrington,  S.  H. 

Chenango  Forks, 

Harris,  Elisha 

New  York. 

Harvey,  Charles  W. 

Buffalo. 

Hard,  P.  H. 

Oswego. 

Hart,  John 

New  York. 

Hart,  Samuel 

Brooklyn. 

Hawley,  Joel  E. 

Ithaca. 

Henschell,  C. 

New  York. 

Heywood,  C.  F. 

do. 

Hovey,  B.  L. 

Dansville. 

Holcomb,  W.  F. 

New  York. 

Hubbard,  Samuel  T. 

do. 

Hubbard,  Silas 

Buffalo. 

Hun,  Thomas 

Albany. 

Hunt,  Sandford  B. 

Buffalo. 

Husted,  N.  C. 

New  York. 

Hutchison,  J.  0. 

Brooklyn. 

Hyde,  Frederick 

Cortlandville. 

Hyde,  Lucius 

Brooklyn. 

Ingraham,  T.  M. 

Flatbush. 

Jackson,  Thomas 

Binghampton. 

Jackson,  W  illiam  H. 

New  York. 

Jacobs,  Ferris 

Delhij  Delaware  Co. 

Jenkins,  J.  Foster 

Yonkers. 

Jerome,  James  H. 

Trumansburg. 

Jewett,  C. 

Buffalo. 

Jewett,  Harvey 

Canandaigua. 
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Jones,  Daniel  S. 

Jones,  E.  L. 

Keene,  Stephen  S. 

Kissam,  B.  S. 

Krackowitzer,  E. 

Lee,  Charles  A. 

Linslj,  Jared 

Little,  G.  S. 

Lock  wood,  T.  T. 

MacFarlan,  Ebenezer 
fManly,  James  R. 

Manly,  James 

March,  Alden 

March,  M.  M, 

Markoe,  T.  M. 

Mason,  Theo.  L. 

McCall,  John 

Mclntyre,  A. 

Mclntyre,  A. 

McKay,  Lawrence 

McNaughton,  James 
tMcNevin,  William  H, 

McNulty,  John 

McPhail,  L.  0. 

Metcalfe,  John  T. 

Miller,  John 

Miner,  William 

Miner,  J.  M. 
fMitchell,  Henry 

Mixer,  S.  F. 

Monell,  J.  A. 

Morris,  Philip  V.  N. 

Morris,  R  L. 

Mott,  Valentine 

Mott,  AValter 

Moulton,  Peter 

Newman,  Jas.  M. 

Ogden,  Benjamin 

Orton,  J.  G. 

Parker,  Willard 

Parker,  Edward  H. 


Baldwinaville. 
New  York. 

do. 

do. 
Brooklyn. 
New  York. 

do. 
Kirkwood. 
Buffalo. 

WiUiamsburghj  Long  Island. 
New  York. 
Brooklyn. 
Albany. 
Manlius. 
New  York. 
Brooklyn. 
Utica. 
Wayne  Go. 
Palmyra. 
Rochester. 
Albany. 
New  York. 

do. 
Brooklyn. 
New  York. 

do. 

do. 
Brooklyn. 
Norwich. 
Buffalo. 
New  York. 
BuskirKs  Bridge. 
New  York. 

do. 
SchuylervUle^  Saratoga  Co. 
New  Rodtelle^  WestchesUt  Co. 
Buffalo. 
New  York. 
Binghampion. 
New  York. 
Poughkeep8ie» 
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Parkhurst,  W.  H.  H. 

Franh/ort. 

Parmley,  Eleazer 

New  York. 

fPattison,  Granville  S. 

do. 

Peters,  George  A. 

do. 

Phelps,  James  L. 

do. 

Phillips,  S.  B. 

do. 

Pierce,  J.  B. 

Lyons. 

Pomeroy,  Charles  G. 

Newark^  Wayne  Co. 

Pond,  James  0. 

New  York. 

Pope,  H.  H. 

Borne. 

Post,  Alfred  G. 

New  York. 

Potter,  U. 

Minden^  Montgomery  Go, 

Punnett,  John 

New  York. 

Purdy,  J. 

Ulmira,  Chemung  Co. 

Purdy,  Samuel  A. 

New  York. 

Purple,  S.  S. 

do. 

Kaymond,  Charles  H. 

do. 

Reese,  D.  Meredith 

do. 

Eeid,  Jno. 

Hochesier. 

Reynolds,  Tabor  B. 

Wilton,  Saratoga  Co. 

Reynolds,  J.  H, 

do. 

Rockwell,  Wm. 

New  York. 

Rogers,  D.  L. 

New  EochelU. 

+Rogers,  J.  Kearny 

New  York. 

Russ,  J.  D. 

do. 

Saunders,  A.  L. 

Brookfield,  Madison  Co. 

Sayre,  Lewis  A. 

New  York. 

Schilling,  E. 

do. 

Selden,  J.  C. 

do. 

Shanks,  John 

do. 

Shelton,  John  D. 

Jamaica. 

Shipman,  Azariah  B. 

Syracuse. 

Sims,  J.  M. 

New  York. 

fSkilton,  Avery  J. 

Trtyy. 

Smith,  Albert 

New  Rochelle. 

Smith,  Charles  D. 

New  York. 

Smith,  G.  M. 

do. 

Smith,  Joseph  M. 

do. 

Smith,  Stephen 

do. 

Snow,  Simeon 

Booty  Montgomery  Co. 

Snyder,  Morgan 

Fort  Plain. 
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Sprague,  J.  S. 

ExdcT^  Otsego  Co. 

tStearns,  Joha 

New  York. 

Stepheason,  M.  P. 

do. 

Stephenson,  Mark 

do. 

Stevens,  Alexander  H. 

do. 

Stewart,  F.  Campbell 

do. 

Stewart,  James 

.    do. 

Stewart,  Philanda 

Peekskill 

St  John,  Samuel 

New  York. 

Stout,  Arthur  B. 

do. 

Stone,  J.  0. 

do. 

Stoube,  Fred. 

do. 

Strew,  W.  W. 

Oyster  Bay. 

Studivant,  J.  M. 

Rome. 

Swaine,  Chas.  H. 

Cortlandville. 

fSwett,  John  A. 

New  York. 

JTaft,  Marcus  L. 

do. 

Taylor,  Isaac  E. 

do. 

Taylor,  Wm. 

Manliua. 

TefiEb,  Tiake  J. 

Onondaga. 

Tellkampf,  Theo.  A. 

Neto  York. 

Thomas,  Daniel  G. 

Utica. 

Thompson,  jr.,  A.  G. 

New  York. 

Thompson,  A.  H. 

Walden. 

Thompson,  Alexander 

Aurora^  Cayuga  Co 

Thorn,  James 

Troy. 

Townsend,  Howard 

Albany. 

Trask,  J.  D. 

White  Plains. 

Trenor,  jr^  Jno. 

New  York. 

Turner,  Thomas 

FJaibush. 

VanBuren,  W.H. 

New  York. 

Van  Buren,  Peter 

do. 

Vanderpool,  S.  0. 

Albany. 

Van  Kleek,  John  R. 

New  York. 

Van  Pelt,  M.  D. 

do. 

Van  Rensselaer,  Alexander      do. 

Wade,  T.  A. 

Brooklyn. 

Warner,  E.  B. 

New  York. 

Warren,  James 

do. 

Watson,  John 

do. 

W  atts,  Robert 

do. 
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Weeks,  Cyrus 

New  Ycfh. 

WestjS. 

Binghamptan^  Broome  Oo. 

Wheeler,  Lewis  C. 

Troy. 

White,  DevUlo 

Sherburne^  Chenango  Oo. 

White,  James  P. 

Buffalo. 

White,  Oliver 

New  York. 

White,  S.  P. 

do. 

Willard,  Augustas 

Greenj  Chenango  Cb. 

Wilcox,  Charles  H. 

Buffalo. 

WintOD,  Nelson 

Havana. 

fWing,  Joel  A. 

Albany. 

Wood,  Isaac 

New  York. 

W  ood,  James  B. 

do. 

WoodhuU,  H.  W.  B. 

do. 

W  ood  ward,  G. 

do. 

W  orster,  Joseph 

do. 

Wotkyns,  Alfred 

Troy. 

Zabriskie,  J.  L. 

FMmsh. 

KSW  JERSEY. 

Batemau,  Ephraim 

Oedarville. 

Bateman,  B.  Bush 

do. 

Blane,  J. 

Perryville. 

Brakeley,  P.  F. 

Belvidere^  Warren  Oo. 

Butcher,  Charles 

Maurice  Toum^  Cumberland  Oo, 

Canfield,  J.  W. 

Morristown. 

Chetwood,  G.  B. 

EUzabetktown. 

Clark,  C.  F. 

Woodbury. 

Clark,  H.  C. 

do. 

Clarke,  J.  Henry 

Newark. 

tCole,N.  W. 

Burlington. 

Coles,  A. 

Newark. 

Coleman,  J.  B. 

Trenton. 

Coleman,  J.  P. 

Pemherton. 

Condict,  Lewis 

Morristown. 

Cook,  Chas. 

Jersey  City. 

Cooper,  Bichard  M. 

Camden. 

Corson,  T.  J. 

TrenUm. 

Craig,  J.  W. 

Plainfield. 

CuUen,  Thomas  F. 

Camden. 
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Dayton,  A.  B. 

Middletoum  PmrU. 

Doogberty,  Alexaoder  N. 

Newark. 

Elmer,  Waiiam 

Bridgeton, 

Fithian,  Enoch 

Chyxnwich. 

Fithian,  Joseph 

Woodbury. 

Garrison,  Charles 

iSujedesbort/. 

Garrison,  J.  F. 

do. 

Gibbon,  Quinton 

Salem. 

Godell,  Geo. 

Platiaburg. 

Grant,  Gabriel 

Newark. 

Haines,  Job 

BurlingUm. 

Hampton,  Isaac  H. 

BridgOoa 

Hendry,  Charles  D. 

(hmden  Oo. 

Hunt,  T.  Edgar 

darksviUe. 

Janewaj,  J.  H. 

PnwxUm. 

Jobs,  Eugene 

Springfield. 

Longatreet,  H.  H. 

Bordeniown. 

Marsh,EIiBaJ. 

FaUenon. 

Martin,  S.  K. 

MdrHnville. 

Moore,  C.  Y. 

StiUwater. 

Morford,  A.  D. 

Newbm. 

Mulford,  Isaao  L. 

Oamden. 

Mann,  J.  B. 

Chatham,  Morris  Oo. 

Nichols,  Whitfield 

Newark. 

Oakley,  L.  W. 

Elizabeth  Oity. 

Page,  K.  H. 

Golumbut. 

PhUlips,  John  H. 

Pennington. 

Penniogton,  Samael  H. 

Newark. 

Pierson,  W. 

Orange. 

Porter,  E.  M. 

Bridgetm. 

Rogers,  Alexander  W. 

Fatersaa. 

Bead,  Zaohariah 

Mount  BoUy. 

Sanndera,  Thos.  J. 

Woodhuxy. 

ScheQck,  F.  S. 

Oamden. 

Schenok,  J.  V. 

do. 

Schively,  Geo.  S. 

Mount  mUy. 

Siekler,  J.  R. 

Oarpenier't  Land. 

Smith,  Lyndon  A. 

Newark. 

Steaart,  J.  B. 

Newton. 

Stratton,  B.  H. 

Mount  Sony. 

Taylor,  Othniel  H. 

Camden. 
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Thompson,  Jno. 

Hoboken. 

Woodrufl^  A.  D. 

HaddmfieUL 

PEN^ISYLYANIA. 

Allen,  J.  M. 

Philadelphia. 

Andrews,  James  P. 

Lancaster. 

Ashmead,  William 

Philadelphia. 

Atkinson,  "W.  B. 

do. 

Atlee,  W  ashington  L. 

do. 

Atlee,  John  L. 

Lancaster. 

Bache,  Franklin 

Philadelphia. 

Bache,  T.  EL 

do. 

Baker,  Charles  L. 

Lancaster. 

Bare,  A.  S. 

do. 

Barrington,  Samuel 

Philadelphia. 

fBaskin,  George  W . 

Mercer. 

Bell,  John 

Philadeljphia. 

Bertolet,  P.  G. 

Oley. 

Betton,  Thomas  E. 

QtrTnantown. 

fBibighans,  C.  H. 

Philadelphia. 

Biddle,  John  B. 

do. 

Bird,  J.  P. 

do. 

Blair,  A.  R. 

York. 

fBond,  Henry 

Philadelphia. 

Breitenbach,  J. . 

Myersiown. 

Bridges,  Bobert 

Philadelphia. 

Brinton,  John  B. 

Westchester. 

Brown,  H.  J. 

Philadelphia. 

Bruce,  S.  D. 

Pittsburg. 

Bryan,  Joseph  R 

Philadelphia. 

Bryan,  James 

do. 

Burden,  Jesse  K 

do. 

fBurrowes,  Francis  S. 

Lancaster. 

Butler,  S.  W. 

Philadelphia. 

Carpenter,  Henry 

Lancaster. 

Carpenter,  James  S. 

PattsviOe. 

Carson,  Joseph 

Philadelphia. 

Carson,  William 

do. 

Cassidy,  P. 

LancasUf. 

fChapman,  Nathaniel 

Philadelphia. 

Clark,  D.  D. 

do. 

eM 
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Coates,  B.  Hornor 
Condie,  D.  Francis 
Confer,  J.  M. 
Conrey,  Jno. 
Corse,  J.  M. 
Corson,  Hiram 
Corson,  W. 
Cunningham,  Oliver 
Cartis,  L. 
Da  Costa,  J. 
Darlington,  William 
Dickson,  Samuel  H. 
Dillard,  T. 
Dilworth,  Samuel 
Dorsey,  J.  H. 
Drayton,  H.  E. 
fDuffield,  Samuel 
Duncan,  Robt. 
Dunglison,  Bobley 
Dyer,  Jno. 
Edge,  J.  P. 
Ehler,  J.  Augustus 
Ellmaker,  Thomas 
Ely,  Edward 
Emanuel,  M. 
Emerson,  Oouyemeur 
Emlen,  J.  V. 
Eshleman,  J.  K. 
Feay,  John 
Finley,  W.  R. 
Fish,  A.  H. 
Foulke,  J.  It 
Fox,  George 
Fronefield,  Charles 
Gallaher,  W. 
Gaston,  A.  E. 
Gazzaro,  Joseph  P. 
Gemmill,  J.  N. 
Gerhard,  William  W. 
Gibson,  William 
Gilbert,  David 


Philadelphia. 

do. 
Fasteria. 
Manayuvk. 
Philadelphia. 

Plymouth  Meeting,  MonL  Co, 
NcrrisUyum. 
Beaver. 
Philadelphia. 

do. 
Westchester. 
Philadelphia. 

do. 
PittAurg. 
Huntington. 
Philadelphia. 
Lancaster. 

do. 
Philadelphid. 
Danborough. 
Doumingtotvn. 
Lancaster. 

do. 
New  Hope^  Bucks  Ok 
Marcus  Hook. 
Philadelphia. 

do. 
Lancaster  Oo. 
Williamsburg. 
AUoona. 
Philadelphia. 

Owynedd^  McmJtgemery  Ox 
Philadelphia. 
Montgomery  Oo, 
Philadelphia. 
Chester  Oo. 
Pittsburg. 
AUoona. 
Philadelphia. 

do. 

do. 
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Given,  E.  A. 

Philadelphia. 

Gobrecht,  W.  H. 

do. 

Goddard,  P.  B. 

do. 

tGrant,  William  K 

do. 

Green,  Jas.  M. 

do. 

Green,  Traill 

Eaaion. 

Gries,  William 

Reading. 

Gross,  S.  D. 

Philadelphia. 

Gryder,  M.  R 

Chestnut  Levels  LanoaUer  Oo. 

Guilford,  W.  M. 

Lebanon. 

Haines,  W  illiam  S. 

Phtladelpkia. 

Halberstadt,  Qroo. 

Pottsville. 

Hallowell,  Edward 

Philadelphia. 

Halaey,  W.S. 

do. 

Handy,  J.  H. 

do. 

Harry,  Samuel  H. 

Doe  Bunf  Chester  Oo. 

Hart,  Alexander  C. 

Philadelphia. 

Hartshorne,  Edward 

do. 

Hartshorne,  Henry 

do. 

Hatfield,  N.  L. 

do. 

Hays,  Isaac 

do. 

Heger,  Anthony 

Pottsvilk. 

Herbst,  Wm, 

Beading. 

Hewson,  Addinell 

Philadelphia. 

Hiester,  Frank  M. 

Beading. 

Hiester,  J.  P. 

do. 

Hinkle,  Franklin 

Marietta. 

Hodge,  Hugh  L. 

Philadelphia. 

Hollingsworth,  S.  L. 

do. 

Horner,  G.  R  B. 

do. 

tHomer,  William  E. 

do. 

Horton,  (Jeo.  F. 

Ferryiawn. 

fHumes,  Samuel 

Lancaster. 

Hunter,  0.  R 

Beading. 

Hunt,  W. 

Philadelphia. 

Huston,  R>bert  M. 

do. 

Innes,  Charles 

EasUm. 

Irwin,  John  S. 

Pittsburg. 

Jackson,  R  M.  J. 

Oresson. 

Jackson,  Samuel  (Prof.) 

Philadelphia. 

Jackson,  Samuel 

do. 
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James,  B.  E. 

Stonechureh. 

James,  Charles 

Easlcn. 

James,  0.  P. 

Doyluiowru 

t Jannej,  Benjamin  S. 

Philadelphia. 

Jewell,  Wilson 

do. 

Keating,  Wm.  V. 

do. 

Keith,  William 

do. 

Keneagy,  Samuel 

Strasburg^  LancaMer  Cb, 

Kennedy,  A.  L. 

Philadelphda. 

Kerr,  James  W. 

York,  York  Cb. 

fKerfoot,  George  B. 

Lanoasier. 

King,  Charles  B. 

Philadelphia. 

tKlapp,  William  H. 

do. 

Knight,  W.  L. 

do. 

Koehler,  J.  Gr, 

SchuyVdll  Haven, 

Lajus,  J>.  Paul 

Philadelphia. 

fLang,  Edmund 

do. 

Lamb,  Jno.  F. 

Frankford. 

La  Boche,  C.  Percy 

Philadelphia. 

La  Boche,  B. 

do. 

fLeib,  Henry  F. 

do. 

Levis,  M.  M. 

do. 

Leidy,  Jos. 

do. 

Lewis,  Samuel 

do. 

Littell,  S. 

do. 

Lowman,  Jno. 

Johnstown^  Oambria  Oo. 

Luden,  J.  B. 

Huntingdon. 

Ludlow,  J.  L. 

Philadelphia. 

Madison,  B.  L. 

do. 

Mahon,  0.  S. 

Columbia. 

Martin,  Chas.  H. 

Alleniown. 

Martin,  J.  A. 

Whiiemarsh. 

fMathews,  Charles  H. 

Doylesiown. 

Mayburry,  William 

Philadelphia. 

McClellan,  J.  H.  B. 

do. 

McQurg,  J.  B. 

Chandlerville. 

McCorkle,  W.  S. 

Columbia. 

McCoy,  John  M. 

BeU^onte. 

McCulloch,  John 

Huniingdoiu 

Mcllyain,  William 

York. 

Meigs»  Charles  D. 

Philadelphia. 
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Meigs,  J.  A. 
tMitchell,  John  K. 

Mitohell,  Thomas  D. 

Moore,  John  Wilson 

Morris,  Casper 

Morris,  J.  Oheston 
fMorton,  Samael  George 

Morton,  C.  J. 

Mosser,  D.  0. 

Mowry,  Bobert  B. 

Muhlenburg,  F.  H. 

Muhlenbarg,  Henry  E. 

Murphey,  Andrews 
fMiitter,  Thomas  D. 

Nandain,  Arnold 

Nebinger,  A. 

Neill,  John 

Newberry,  Milton 

Norris,  George  W. 
fOgier,  S.  A. 

Orlady,  H. 

Osier,  0. 

Page,  William  Byrd 

Pancoast,  Joseph 

Parker,  Samael 
tParrish,  Isaac 

Parrish,  Joseph 

Parry,  Ely 
tPatterson,  Henry  S. 
fPatterson,  George  W. 

Paul,  J.  Bodman 

Penny  packer,  L  A. 

Pepper,  William 

Piper,  W.  A. 

Pollock,  A.  M, 

Powell,  F.  W. 
fBandolph,  Jacob 

Baub,  J.  K. 

Beam,  John 

Beese,  J.  J. 

Bemington,  Isaac 


PhUadelpkia. 

do. 

d(K 

do. 

do. 

do. 

do, 
Springfield. 
JBreinyville. 
Alleghany  OUy. 
Lancaster, 

do. 
Parkesburg^  Cheater  Co, 
Philadelphia, 

do. 

do. 

do. 
WhiUmarah. 
Philadelphia. 
Frazefj  Chester  Co. 
Petersburg^  Huntingdon  Co. 
Philadelphia. 

do. 

do. 
nempfiMj  Lancaster  Co. 
Philadelphia. 
Oermaniown. 
Lancaster. 
Philadelphia. 

do. 

do. 

do. 

do. 

do. 
Pittsburg. 
Philadelphia. 

do. 
Quarryville. 
Lancaster. 
Philadelphia. 

do. 
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Richards,  C.  O. 

BichardsoQ,  T. 

Rieser,  F. 

Rivinus,  Edward  F. 

Rodman,  Lewis 
fRogers,  James  B. 

Rogers,  R.  E. 

Rohrer,  B. 

Ross,  J.  D. 

Rothrock,  Abm. 

Rosohenberger,  W.  S.  W. 

Sargent,  jr^  Winthrop 

Schrack,  Jno. 

Shelter,  Adam 

Shelmerdine,  R  Q. 

Schneck,  B,  F. 

Shoemaker,  Charles 

Slocum,  A.  M. 

Smaltz,  J.  H. 

Smith,  jr^  Francis  G. 

Smith,  H.  H. 

Smith,  H.  Y. 

Smith,  Moses  B. 

Smith,  R.  K. 
fSpencer,  Thomas  D, 

Stanton,  David 

Stewart,  J.  D. 

Stilly  Alfred 
tStill^,  Moreton 

Stocker,  A.  E. 

Stubbs,  J.  B. 

Swayne,  Caleb 

Swift,  Edward 

Thomas,  George  W. 

Thomas,  Isaac 

Thomas,  R.  P. 

Thomason,  W.  D. 

Thompson,  William  S. 

Todd,  J.  E. 

Townsend,  R.  H. 

Townsend,  W.  W. 


Lanocuier, 
Brooklyn, 
Frazer^  Chester  Oo. 
Wesichegter, 
Philadelphia^ 

do. 

do. 
OolurrMa. 
Williamsburg. 
McVeytown. 
Philadelphia. 
West  Philadelphia. 
ShahncnviHe. 
Ml.  Joy^  Laneaster  Oo, 
Philadelphia. 
Ldxmon^  Lanoaeter  Co. 
JenJdniofwn. 
Philadelphia. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
New  BrigJUon^  Beaver  Ox 
Philadelphia. 

do. 

do. 

do. 
Boek  P.  0.,  lAmcaxkT  Oo, 
London  Orove. 
Boston. 
Norristown. 
Westchester. 
Philadelphia. 
Harrisbwrg. 
Lanoaster. 
Philadelphia. 

do. 
Chatham. 
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Treichler,  S.  K. 
Turnbull,  Laurence 
Uhler,  John 
Vanbuskirk,  Wm.  A. 
Wadsworth,  Henrj 
Walker,  Isaac  B. 
Wallace,  Edward 
Wallace,  Ellerslie 
Watson,  William  H. 
West,  Francis 
Weidler,  Isaac  0. 
Wilcocks,  Alexander 
Wiley,  Penrose 
Wilson,  William  J. 
Wilson,  Elwood 
Wiltbank,  John 
Wimley,  G.  W. 
Wister,  Caspar 
Wood,  George  B. 
Wood,  Thomas 
Worthington,  Wilmer 
Yardley,  Thomas  H. 
Zeigler,  J.  L. 
Zeigler,  George  J. 
Zulick,  S.  M. 


Jonestaum. 
Philadelphia, 

do. 
Pottstawn^  Montgomery  Co. 
Philadelphia, 
Spread  Eagh^  Cheater  Go, 
Beading, 
Philadelphia, 
Bedford, 
Philadelphia, 

Leacoch  P.  (?^  Lancaster  Co, 
Philadelphia, 
Leesport, 

Potter's  Millj  Centre  Co. 
Philadelphia, 

do. 
Limerick  Toumship^  Mont,  Co, 
Philadelphia, 

do. 
Muncy^  Lycoming  Co, 
Westchester, 
Philadelphia. 

Mount  Joy  P.  0.,  Lancaster  Co, 
Philadelphia. 
Orwigshurg. 


DSLAWABB. 


Askew,  Henry  F. 
Baker,  George  B. 
Bullock,  W.  E. 
Bush,  Lewis  P. 
Clark,  B.  H. 
Couper,  James 
Cummins,  William 
Dailey,  E.  D. 
Grimshaw,  A.  H. 
Hamilton,  William  N. 
Johnson,  B.  P. 
Jones  W. 
Jump,  Isaac 
Merritt,  John 


Wilmington, 

do, 

do, 

do. 
Milford, 
New  Castle, 
Smyrna, 

do, 
Wilmington, 
CantwelVs  Bridge. 
Wilmington, 
Vernon, 
Dover, 
Middletoum. 


690 


PJEBXAKKNT  HBMBBBS. 


Mitchell,  J.  R 

MUford. 

Morris,  William  W. 

Dover. 

Perkins,  John  D. 

Smyrna. 

Porter,  Robert  B. 

WilmingUnu 

Sanlsbary,  G. 

Dover. 

fSmith,  Thomas  Mackie 

Brandywine. 

Thomson,  James  W. 

Wilmington. 

Wales,  J.  P. 

Brandywine. 

W  ilson,  James  F. 

Wilmington. 

MABYTiAND. 

Alexander,  Ashton 

Baltimore. 

Armitage,  James 

do. 

Atkinson,  Thomas  C. 

do. 

fBaer,  M.  S. 

do. 

Baker,  Alfred 

do. 

Baldwin,  E.  C. 

do. 

Baltzell,  W.  H. 

do. 

Baxley,  Willis  H. 

do. 

Belt,  W.  F. 

Prince  George. 

Bolton,  James 

Baltimore. 

Bond,  Thomas  E. 

Fabton. 

Bordley,  James 

Baltimore. 

Boyd,  Charles 

Frederick  OUy. 

Briscoe,  John  H. 

Baltimore. 

Backler,  Thomas  H, 

do. 

Chamberlaine,  J.  E.  M. 

Eaaton. 

Chew,  Ramnel 

Baltimore. 

Clarke,  S.  R. 

do. 

Cohen,  Joshaa  J. 

do. 

Coleman,  Jas.  S. 

do. 

Cox,  C.  C. 

Easton. 

Crane,  W .  B. 

Baltimore. 

Dallam,  William  M. 

Harford  Co. 

Davis,  William  H. 

Baltimore. 

Dawson,  James 

St.  MickaeVs,  TaJhot  Co 

Donaldson,  Francis 

Baltimore. 

Dorsey,  Lloyd 

Frederick. 

Dulin,  Alexander  F. 

Baltimore. 

Dunbar,  John  R.  W. 

do. 

Duvall,  E.  P. 

do. 
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Duvall  W. 
Field,  Philip  S. 
Fonerden,  John 
Frick,  Charles 
Gibson,  George  S. 
QibsoD,  J.  Grigg 
GilmaO;  J. 
Goldsborough,  H.  T. 
Grieves,  H.  G. 

Gunn,  John  P. 

Handy,  Samuel  K. 

Hardcastle,  E.  M. 

Harris,  Chapin  A. 

Hebb,  T.  W. 

Hemsley,  W. 

Hintze,  F.  E.  B. 

Hopkins,  Joel 

Houck,  J.  W. 

Inloes,  H.  A. 

Jameson,  sen.,  Horatio  G. 
f  Jenkins,  Solomon  M. 

Johnstone,  C. 

Kemp,  W.  M. 

Kennard,  T.  0. 

Kennedy,  S.  D. 

Kinneman,  P.  S. 

Kinney,  jr.,  William 

Lawrence,  G.  W. 

Leonard,  William  T. 

McKew,  D.  I. 

Macgill,  C. 

Martin,  Thomas  W. 

Matthews,  Thomas 

Miltenberger,  G.  W. 

Monkur,  John  C.  S. 

Monmonier,  J.  F. 

Morgan,  G.  E. 

Murray,  R  (U.  S.  A.) 

Muse,  J.  A. 

O'Donnel,  D.  A. 

Figgot,  A.  S. 


Washington^  MorUgamery  Co. 
BaUimore, 

do, 

do, 

do. 
Frederickioum, 
Baltimore, 
Mzstouj  Talbot  Co. 
Cambridge. 
Baltimore. 
Princess  Arm, 
Trappe, 
Baltimore. 
Mount  Olive. 
Caroline  Co. 
Baltimore. 

Elkridge  Landing^  Howard  Co. 
Baltimore. 

do. 

do. 
Easton. 
Baltimore. 

do. 
Harmony. 
Baltimore. 

do. 

do, 
Oatonsville, 
Baltimore. 

do. 
Hagerstoum. 
Dorchester  Co. 
Milestovm. 
Baltimore. 

do. 

do. 

do. 

do. 
Cambridge. 
Baltimore. 
Baltimore. 
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Pinckney,  Ninian  (U.  S.  N 

.)  AnnapoUs. 

Power,  William 

Baltimore, 

Riley,  William 

do. 

Roberts,  George  C.  M. 

do. 

Robinson,  Alexander  C 

do. 

Roby,  Joseph 

do. 

Sappington,  J.  K. 

Eavre^'Gfrace, 

Sappington,  Thomas 

Liberty^  Frederick  Oo. 

Smith,  Nathan  R. 

BaUimore, 

Smith,  Samuel  P. 

Cumberland, 

Steiner,  L.  H. 

Baltimore, 

Steuart,  R.  S. 

do. 

Stevenson,  J.  S. 

do. 

Stokes,  William  H. 

do. 

Teackle,  John  N. 

do. 

Theobald,  ElishaW. 

do. 

Thomas,  Richard  H. 

do. 

Tyler,  Samuel 

Frederick  City. 

W  arfield,  Jesse  L. 

Westminster^  Oarroli  (h 

Webster,  John  Lee 

Baltimore. 

White,  A.  M. 

Easton. 

White,  S.  N.  C. 

Poolevilk. 

Williams,  W. 

Somerset  Cb. 

Wilson,  H.  P.  C. 

Baltimore, 

Womble,  P.  M. 

do. 

Wroth,  Peregrine 

Chestertown. 

Wynne,  James 

Baltimore. 

• 

Yeates,  John  L. 

do. 

DISTRICT  OF  COLUMBIA. 

Antiselle,  Thos. 

Washington. 

Berry,  Wm.  H. 

do. 

Bohrer,  B.  S. 

Oeorgetoum. 

Boyle,  Cornelius 

Waahingbm 

Busey,  S.  C. 

do. 

Coolidge,  R.  H. 

do. 

Dove,  G.  M. 

do. 

Duhamel,  W.  J.  C. 

do. 

Eliot  Johnson, 

do. 

Garnett,  A.  Y.  P. 

do. 

Hall,  J.  0. 

do. 
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Hellen,  B.  J. 

Washingion, 

HolBton,  J.  G.  F. 

do. 

Johnston,  William  P. 

do. 

Jones,  W, 

do. 

Lindaley,  Harvey 

do. 

Lieberman,  C.  H. 

do. 

Magruder,  Hez, 

Oeorgetown, 

Miller,  Thomas 

WaaihingUm, 

Morgan,  James  E. 

do. 

Nichols,  C.  H. 

do. 

Bichards,  Jno. 

do. 

Riley,  J.  C. 

do. 

Biley,  Joshaa 

Oeorgetown. 

Semroes,  A.  J. 

Washington. 

Stone,  Robert  K. 

do. 

Thomas,  John  M. 

Oeorgdotvn. 

Tyler,  Grafton 

do. 

Waring,  I.  J. 

Washington. 

Young,  N. 

do. 

VIRGINIA. 

Allen,  B.  W. 

Ashby,  0.  H. 

Culpepper  C.  H. 

Atkinson,  Thomas  P. 

Danville. 

Barr,  S.  B.  F.  0, 

Big  Spring,  TayhrsvilU. 

Bates,  VV .  J. 

Wheeling, 

Belt,  H.  S. 

Pittsylvania, 

Bolton,  James 

Richmond. 

Brooks,  John  N. 

do. 

Brown,  I.  0, 

Aleocandria. 

Browne,  0.  A. 

Hicksford. 

Brown,  P.  F. 

Acowac. 

BurrnsR,  J.  L. 

Louisa  C.  H. 

Cabell,  J.  G. 

Richmond. 

Cabell,  James  L. 

University  of  Virginia. 

Carmichael,  George  F. 

Fredericksburg. 

Cochran,  W  illiam  B. 

Loudon  Co. 

Coleman,  J.  C. 

Richmond, 

Cooke,  A.  T.  M. 

Norfolk. 

Corbin,  G.  Lane 

Half  Way  Bouse,  York  Co. 
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Cox,  Thomas  E. 

Graghead,  W.  G. 

Greigh,  Thomas 

Conningham,  Jdo.  A. 

Dillon,  A.  S. 

Dorset,  J.  L. 

Dove,  James 

Dove,  Jno. 

Fatint  Le  Boy,  John 

Frissel,  John 

Gibson,  Charles  Bell 
fGooch,  P.  Claiborne 

Hancock,  F.  W. 

Harrison,  E.  J. 

Haskins,  W.  D. 

Haxall,  Bobert  W. 

Hildreth,  B.  A. 

Houston,  M.  H. 

Howard,  Henry 

Hnpp,  I.  C. 

Hurt,  J.  M. 
fjohnson.  Carter  P. 

Johnson,  James 

Joynes,  Levin  S. 

Kemper,  Charles  B. 

Lake,  B.  P. 

Lee,  George 

Leigh,  H.  G. 

Lewis,  M.  M. 

Lewis,  T. 

Little,  John 

Lumpkin,  Jno.  G. 

Lyle,  Jas. 

Magill,  Henry  D. 

Mason,  A.  H. 
fMassie,  H. 

McCaw,  J.  B. 

McElhenny,  S.  W. 

McGuire,  Hugh  H. 

Merriwether,  W.  D. 


SichmoncL 

Danville. 

Louisburg. 

Richmond, 

Faronvilh. 

OenitOj  Powhatan  Oo. 

Richmond. 

do. 
White  Post,  CRarhe  (h. 
Wheeling. 
Richmond, 

do. 

do. 
Oartersville  P.  0.,  Chimberkmd, 
Richmond. 

do. 
Wheeling, 

do. 
Univenity  of  Vtrginia, 
Wheeling. 
Halhway  City, 
Richmond, 
Hieksford 
Richmond 

WoodvillCf  Rappahannoek  Cb, 
Richmond, 

Leesburg,  Loudon  Cb, 
Petersburg. 
Alexandria. 

King  and  Queen^  SlevenaviOe  P.  0. 
Richmond. 
Hanover. 
Farmville. 
Leetiburg. 
Falmouth. 
Charlottsville. 
Richmond. 
Wheeling. 
Winchester. 
Richmond. 


FSBMANSNT  MEMBSBS. 


Merritt,  A.  T.  B. 
Mettauer,  J.  P. 
MUls,  Charles  & 
Moore^  W.  J. 
Morrison,  E.  A. 
Moseley,  W.  P. 
Nicholson,  G.  L. 
Parker,  W.  W. 
Patrick,  S. 
Patteson,  Samuel  A. 
Patteson,  W.  A. 
Payne,  A.  S. 
Peebles,  J.  P. 
Penticolas,  A.  E. 
Phillips,  W.  H. 
Pollard,  Thos. 
Powell,  H.  B. 
Powell,  J.  F. 
Power,  R.  H. 
Quarles,  Charles 
Randolph,  Robert  C. 
Roddey,  P.  W. 
Rogers,  R  E. 
Schoolfield,  L  N. 
Scott^  Martin  P. 
fSelden,  Henry 
Selden,  William 
Silvester,  R.  W, 
Smith,  J.  W. 
Snead,  Albert 
Spencer,  P.  C. 
Tabb,  J.  Prosser 
Taylor,  Kidder  R. 
Taylor,  W.  H. 
Terrill,  G.  F. 
Thweatt,  J.  J. 
Trent,  W.  W. 
Trent,  P. 
fTrigg,  Daniel 
Tucker,  A.  B. 


Richmond, 

Prince  Edward  C.  H. 

Richmond, 

Norfolk. 

Lawrence. 

BuchingTuxm, 

Middlesex  Co, 

Richmond 

Kanawha  G.  H. 

Mdncheater^  Chesterfield. 

Richmond 

Paris,  Fauquier  Co. 

Petersburg. 

Richmcnd. 

SubleU's  P.  0^  Powhatan 

Richmond. 

Alexandria. 

Middkburg. 

Yorktown. 

Jfechanicsville,  Louisa  Co 

Mellwood  P.  0.,  Clarke  C 

Richmond 

University  of  Virginia. 

Petersburg. 

Richmond. 

Norfolk. 

do. 

do. 
Petersburg. 
Richmond 
Petersburg. 
Gloucester  Go. 
Oolumlna. 
Richmond 
Oaroline  Go. 
Petersburg. 
Richmond 

do. 
Abingdon. 
Winchester. 
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Tucker,  David  H. 
fUpflhur,  George  L. 
Walke,  J.  Wistar 
Walshe,  Satnuel 
Wellford,  Beverley  R. 
Wellford,  J.  S. 
White,  Luke 
Williman,  A.  B. 
Wilson,  W.  E. 
Wilson,  G.  A, 
Wily,  J.  B. 
Wortham,  A.  G. 
Worsham,  H.  0. 
Yearby,  George  T. 


Richmond, 

Norfolk. 

Chesterfield. 

Prince  George  C6» 

JSichmond. 

Fredericksburg. 

Petersburg. 

Norfolk. 

Bichmond. 

do. 
Macon. 
Bichmond. 
Dinwiddie. 
Eastville^  NorthampUm. 


KORTH  CAROLINA. 


Belt,  H.  Singleton 
Dewey,  0.  F. 
Dickson,  J.  H. 
Erwin,  J.  S. 
Gibbon,  J.  H. 
Happolt,  C. 
Jones,  J.  B. 
Mabrey,  B.  W. 
Manson,  O.  F. 
Mercer,  Jno.  B. 
McKee,  W.  H. 
McKee,  W.  L. 
Myers,  J.  G.  B. 
Norwood,  Walter  A. 
Pierce,  A.  B. 
Fittman,  Newson  J. 
Summerell,  J.  J. 
Thomas,  Wm.  Geo. 
Thomas,  W.  G. 
Thompson.  Jno.  B, 
Tull,  J.  G. 
Warren,  E. 
Warren,  T.  D. 
Warren,  W.  0. 
Webb,  William 


Winston,  Forsyth  0.  H. 
Chldsboro\ 
Wilmington: 
Morion. 
Oharbtte. 
Morganton. 
Chapel  Hai. 
Tarboro\ 
Lynesville. 
Tarborough. 
Bakigh. 

MorgarUoum,  Burke  Q>. 
Washingtoru 
HiUsbord. 
BaUfdx. 
Tawboro\ 
Salisbury. 
Tarborough. 
Wilmington. 
Baleigh. 
Newbem. 
Fdenion. 

do. 
ISdenion. 
HillsboroK 
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SOUTH  CAROLINA. 

Bailey,  R.  S. 

CharlesUm. 

Barker,  Sandford  W. 

do. 

Barratt,  Jno.  P. 

Abbeville. 

Bellinger,  John 

Charleston. 

Bradley,  B.  W. 

King's  Tree^  Williamsburg. 

Cain,  D.  J. 

Charleston. 

Clawson,  C.  L. 

Nation  Ford. 

Coffin,  Amory 

Aiken. 

Crane,  Joseph  S. 

Columbia. 

Dawson,  J.  L. 

Charleston. 

De  Sanssure,  H.  W. 

do. 

Elfe,  Edward 

do. 

Elliott,  Thomas  A. 

Orar^eburg. 

Fair,  Samuel 

Columbia. 

tFlagg,  BeHng 

Charleston. 

Ford,  Wm.  H. 

do. 

Frost,  Henry  R. 

do. 

tGaillard,  Peter  C. 

do. 

Gaston,  J.  McF. 

Columbia. 

Geddings,  E. 

Charleston. 

Geddings,  J.  E.  M, 

do. 

Gibbes,  N.  H. 

St.  Helena. 

Gibbs,  Robt.  W. 

Columbia. 

Goodwyn,  T.  J. 

Orangeburg.     \ 

Hazell,  Andrew 

All  Saints. 

Henderson,  E.  R. 

Blue  House  P.  0. 

Holbrook,  J.  E. 

Charleston. 

Hook,  J.  H. 

St.  Matthew's. 

Horlbeck,  Elias 

Charleston. 

Horlbeck,  W.  C. 

do. 

Huger,  W .  H. 

do. 

Jervey,  James  P. 

do. 

Kinlock,  R.  A. 

do. 

Lebby,  Robert 

do. 

Lynch,  John 

Cheraw. 

Marshall,  J.  W.W. 

Abbeville  C.  K 

May,  Jno. 

St.  George's  P.  0. 

Mayes,  J.  A. 

Maysville. 

McKain,  Wiley  J. 

Camden. 

vou  m.— 45 
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Michel,  R.  F. 

ChjarUsUm. 

Michel,  M 

do. 

Miles,  F.  T. 

do. 

Miller,  W .  a 

Oeorgetown. 

tMitchell,  Edward 

JSdisto. 

Mitchell,  J.  S. 

Charleston. 

Mittag,  J.  F.  Q. 

Lancaster. 

Mobley,  W.  W. 

Lancasterville. 

Moore,  M.  S. 

Stateburg,  Sumiar  Oo. 

Moultrie,  James 

Charleston. 

Moultrie,  W.  L. 

St.  John^s  Berkley. 

Muller,  G. 

Lexington. 

Ogier,  T.  L. 

Charleston. 

Porcher,  Francis  Y. 

do. 

Porcher,  F.  Peyre 

do. 

Prioleau,  J.  Ford 

do. 

Prioleau,  Thomas  G. 

do. 

Bayenel,  St.  Julien 

do. 

Ready,  J.  C. 

Edgefield. 

Robertson,  F.  M. 

Charleston. 

Robertson,  T.  S. 

Winsboro\ 

Rodrigues,  B.  A. 

Charleston. 

tSimons,  T.  Y. 

do. 

Smith,  Thomas 

Society  HilL 

Talley,  A.  N. 

Columbia. 

Waring,  Morton. 

Black  Oak. 

White,  0. 

Charleston. 

Williams,  Alexander 

Chesterfield. 

Winthrop,  Henry 

Charleston. 

Wragg,  William  F. 

do. 

GEORGIA. 

Arnold,  Richard  D. 

Savannah. 

Banks,  J.  T. 

Zebulon. 

Benson,  J.  W. 

Swannah, 

Black,  R.  C. 

Augusta. 

Boring,  Jesse 

La  Orange. 

Boyd,  A.  M. 

Cave  JSpring,  Floyd  Co 

Broadhurst,  Wm. 

Augusta. 

Brown,  Pike 

Savannah. 

Bullock,  W.Gaston 

do. 
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Campbell,  H.  F. 

Augitsta. 

Campbell,  Robert 

do. 

Colley,  F.  S. 

Monroe. 

Darnall,  T.  M. 

Atlanta. 

Doughty,  W.  H. 

Augusta. 

Dagas,  L.  A. 

do. 

Eve,  Joseph  A, 

do. 

Ford,  L.  D. 

do. 

Garvin,  J.  P.' 

do. 

Gilbert,  J.  C. 

Perry. 

Green,  James  N. 

Macon. 

Harris,  Stephen  N- 

Savannah, 

Harris,  Jariah 

Augusta. 

Hofey,  Thomas 

Columbus. 

HoUingsworth,  W .  T. 

BuckhecuL 

Howard,  J.  Gordon 

Savannah. 

Jones,  Jno.  W . 

Atlanta. 

Jones,  Jos. 

Augusta. 

Jones,  W .  B, 

Atlanta. 

Jones,  W.  S. 

Augusta. 

KoUock,  Phineas  M. 

Savannah. 

Le  Hardy,  J.  C, 

do. 

Logan,  J.  P. 

Atlanta. 

Means,  A.  H. 

Augusta. 

Moore,  Bichard  D. 

Athens. 

Nottingham,  C.  B. 

Macon. 

Ogilby,  Hugh  J. 

Madison. 

Oliver,  M.  H. 

Atlanta. 

Padelford,  Geo.  P. 

Savannah. 

Phinizy,  T.  B. 

Augusta. 

Posey,  John  F. 

Savannah. 

Powell,  Thos.  S. 

Sparta. 

Powers,  N.  F. 

Harrison. 

Quintard,  C.  T. 

Roswell. 

Bead,  James  B. 

Savannah. 

Bichardson,  C.  P. 

do. 

Bobertson,  J.  G. 

do. 

Buffin,  W.  B. 

Augusta. 

Simmons,  J.  N. 

Griffin. 

Smith,  B.  M. 

Atlanta. 

Thomas,  A  G. 

do. 
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Thompson,  E.  J. 

Augusta. 

Tufts,  Johnson  B. 

Savanmih. 

Walton,  C.  a 

Augusta. 

Westmoreland,  J.  Q. 

Atlanta. 

ALABAMA. 

Alexander,  Abm.  F. 

Sutaw. 

Anderson,  L.  H. 

Sumterville. 

Anderson,  W.  H. 

Molnle. 

Bass,  W.  J. 

Steoenson. 

Blake;,  Boling  A. 

Umlipmery. 

Boling,  Wtn.  M. 

da. 

Bozeman,  N. 

do. 

Cabell,  P.  H. 

Silma. 

Clanton,  S.  W. 

Warsaw. 

Ootnam,  T.  T. 

Sleverwm. 

Coons,  J.  B. 

Oourtlxtjid. 

Dement,  J.  J. 

MmdimmUc. 

Denny,  A. 

Suggnnlle. 

English,  I.  A. 

(Mata. 

Gordon,  F.  E. 

ifarion. 

Hargraves,  J.  T. 

Florence. 

Johnson,  W.  B. 

Uarvm,  Perry  a>. 

Jones,  Benjamin  B. 

Mfmtgomery. 

Leftwich,  W.  D. 

HuitlmilJe. 

Lopez,  A. 

UdbiU. 

Malone,  T.  Stith 

Athena. 

Meriwether,  G. 

LimOreek. 

Miller,  R. 

Mobile. 

Morris,  J.  Webb 

Qmrtland. 

Norrie,  G.  D. 

Ifew  Harlot. 

Percival,  C.  F. 

Lowndes  Oo. 

Reese,  A.  J. 

PleatarU  HiU. 

Reese,  W.  P. 

iSelma. 

Sowell,  J.  F. 

Athene. 

Thorton,  Wm.  H. 

E^Mla. 

Turney,  Isaac  N. 

SommtrmUe. 

Winn,  P.  C. 

New  Bern. 

J 
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LOUISIANA. 

tBarton,  Edward  H. 

New  Orleans, 

Beard,  0. 

do. 

tCarpenter,  W  illiam  M 

do. 

Dowler,  Bennett 

do. 

Fenner,  E.  D. 

do. 

fHarrison,  J. 

do. 

JoDes,  James 

do. 

New,  Robert  A, 

St.  Joseph. 

Nott,  G.  A. 

New  Orleans.^ 

BichardsoD,  J.  Q. 

do. 

Scruggs,  S.  0. 

Clantonville. 

m 

Simonds,  J.  C. 

New  Orleans. 

MISSISSIPPI. 

Cain,  J.  S. 

Pontotoc. 

Divine,  K.  0. 

Sharon. 

fGrafton,  Thomas  J. 

Rodney. 

Keirn,  G. 

Lexington^  Holmes  Co 

Lowe,  John  T. 

Aberdeen. 

Shufford,  R  B. 

Holly  Springs^ 

TENNESSKE. 

Abernathy,  J.  J. 

Hocherville. 

Atchinson,  T.  A. 

Nashville. 

Avent,  B.  W. 

Murfreeshofough. 

Baskette,  W.  T. 

do. 

Bethshares,  H.  H. 

Nashville. 

Bowling,  W.  K. 

do. 

Boyd,  J.  M. 

Knoxville. 

Brannock,  J.  M. 

McLemoresville. 

Buchanan,  A.  PL 

Nashville. 

Burford,  J.  S. 

Whiteville. 

Callander,  Jno.  H. 

Nashville. 

Cavenagh,  W.  C. 

Memphis. 

Chetham,  Jno.  L. 

Nashville, 

Chetham,  W.  A. 

do. 

Childress,  W.  H. 

do. 

Clayton,  H.  H. 

Murfreesboro\ 

Clements,  H.  M. 

Clemenisville. 

1 
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Clements,  W.  M. 
Cliff,  D.  B. 
Conwell,  Ira 
Currey,  R  O. 
Dabney,  C.  R. 
Daahiel,  W.  B. 
Davis,  P.  W. 
Eppberson,  J.  P. 
Estill,  Walace 
Evans,  R.  F. 
Eve,  Paul  F. 
Ewing,  Andrew  B. 
Ford,  Jno.  P. 
Foster,  E.  C. 
Qrant,  Gteorge 
Grant,  Geo.  B. 
Guthrie,  C.  B. 
Haggard,  W.  T>. 
Harris,  S.  H. 
Harris,  Zeno 
Haskins,  E.  B. 
Henderson,  Eugene 
Hoyte,  James  W. 
nison,  B.  a 
Jennings,  Thos.  B. 
Johnston,  J.  L.  C. 
Jones,  A. 
Jones,  W.  P. 
Keller,  Jas.  M. 
Kelly,  John  D. 
Kennedy,  Thos.  J. 
Lawrence,  J.  M. 
Lenoir,  B.  B. 
Lindsley,  J.  B. 
Lipscomb,  Thomas 
Litton,  A. 
Logue,  J. 
Long,  J.  A* 
May,  J.  F. 
McMurray,  S,  T. 
MoNutt,  J.  W. 


Oain8boro\ 

Franklin. 

NashinlU. 

Knoxville. 

darhsvilk. 

ShelbyvUle. 

Chapel  HilL 

PulashL 

Winchester. 

Shelbyville. 

Nashville. 

FrankUn. 

Nashville. 

do. 
Memphis. 

do. 

do. 
Qallatin. 
Nashville. 
Memphis. 
Nashville. 
Murfreesboro^. 
Nashville. 

Nashville. 

Clarksville. 

Shelhyvilh. 

Nashville. 

Memphis. 

Nashville. 

Comersville. 

Nashville. 

Lenoir  P.  0. 

Nashville. 

Shelbyville. 

Nashville. 

Rural  HiU. 

Cardrel  Gross  Beads. 

Nashville. 

Spring  Hill. 

Kingston. 
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MaddiOf  Thos.  L. 

Nashville. 

Malone,  H.  B. 

Oallatin. 

Manlove,  J.  E. 

Nashville. 

Martin,  Bobert 

do. 

Mayfield,  Geo.  A.  I. 

do. 

Mayfield,  S.  S. 

do. 

Millington,  John 

Memphis. 

Moore,  W.  P. 

MitchelvilU. 

Morton,  Jno.  H. 

Nashville. 

Murrell,  T.  0. 

Winchester. 

Newnan,  J.  C. 

Nashville. 

Owen,  Sichard 

do. 

Park,  Jno.  S. 

Franklin. 

Perkins,  N.  C. 

do. 

Peters,  Manly 

KnoxvUle. 

tPorter,  R.  M. 

Nashville. 

Bansom,  M. 

MurfreeshoTo^. 

Bamsey,  Frank  A. 

Knoxville. 

Bice,  F. 

Memphis. 

Bobards,  H.  K. 

do. 

Bodgers,  Jas. 

Knoxville. 

Senter,  W.  D. 

Hannas  P.  0. 

Rmith,  G.  F. 

Somerville. 

Smith,  Milo 

Chattanooga. 

Shanks,  Lewis 

Memphis. 

Stockard,  W.  P. 

Mount  Pleasant. 

Stroud,  F.  B. 

Oladeville. 

Thomas,  N.  L. 

Clarksville. 

Towns,  J.  F. 

Farmville. 

Watson,  Jno.  M. 

Nashville. 

W  harton,  S.  L. 

do. 

Wheeler,  E.  D. 

Murfreesborough. 

Whitaker,  H.  M. 

Clarksville. 

White,  J.  S. 

Memphis. 

White,  B.  G.  P. 

Pulaski. 

Winston,  C.  K. 

Nashville. 

Winston,  Jno.  D. 

do. 

Woodson,  T.  M. 

Hannas  P.  0.,  Summer  Co. 

Woodward,  P.  S. 

Nashville. 

Wright,  D.  P. 

do. 
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KENTUCKY. 


AlmoQ,  L.  E. 
Anderson,  N.  B. 
Annan,  Samuel 
Atchinson,  W.  A. 
Baily,  J.  R 
Bay  less,  G.  W. 
Bell,  T.  S. 
Bemiss,  S.  M. 
Berkley,  H. 
Blackburn,  0.  J. 
Bradford,  J.  T. 
Breckinridge,  R.  J. 
Brown,  E.  0. 
Bryan,  S.  B. 
Bush,  J.  M. 
Cain,  W.  S. 
Caldwell,  W.  B. 
Callaway,  A. 
Chambers,  Wm.  M. 
Chipley,  W.  S. 
Cleaver,  W.  W. 
Cook,  A.  B. 
Cook,  J.  B. 
Cummins,  D. 
Davis,  E.  G. 
Disnukes,  Jno.  L. 
Edwards,  R  A. 
fEvans,  Asbury 
Evans,  W.  R. 
Field,  S.  B. 
Fitch,  G.  N. 
Fleming,  Jno.  T. 
Flint,  J.  B. 
Foster,  J.  Q.  A. 
Freeman,  D.  L. 
Gaines,  R  W. 
Gaither,  W.  N. 
Gardner,  W.  H. 
Gilpin,  W.  E. 


UnderwoocL 

Louisville. 

SophinsvUle. 

Bowling  Oreen. 

Hesper. 

Louisville. 

do. 

do. 
Bhomfield. 
OovingUm. 
Augusta. 
Louisville. 
Brandoniberg. 
Brown8boro\ 
LeodngUm. 
Marion. 
Louisville. 

do. 
Covington. 
Lexington. 
Lebanon. 
Louisville. 
Henderson. 
Louisidlle. 
Underwood. 
Mayjield. 
Wallonj  Boone  Co. 
Covington. 
Earrodsburg. 
Columbia. 
LogarCs  Port. 
Fleminghury. 
Louisville. 
Newport. 
Floydsburg. 
Hopkinsville. 
Empire  Iron  Works. 
Woodsonville. 
Louisville. 
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Grivens,  H.  L, 

Lagrange. 

Goldsmith,  M. 

Louisville. 

Goodloe,  A.  W. 

do. 

Gore,  J. 

Bhomfield. 

Grubbs,  T.  H. 

Russellville. 

Hardin,  Jno. 

Louisville. 

Hays,  W. 

Oovingion. 

Hewit,  R.  0. 

Louisville. 

Hodge,  J.  A. 

Afarion* 

Holt,  W.D. 

Covington. 

Hopson,  H. 

Paris. 

Johnston,  J.  C. 

Louisville. 

Tjandrum,  J.  D. 

Mayfield. 

Letcher,  B.  P. 

Henderson. 

Lincoln,  J. 

Louisville. 

Marshall,  F. 

do. 

Marshal],  K  B. 

do. 

Mattingley,  C.  P. 

Bardstown. 

Milier,  Henry 

Louisville. 

Miller,  W.  H. 

Henderson. 

Montgomery,  P.  G. 

Hophinsville. 

Moore,  Thomas  J. 

Harrodsburg. 

Norwood,  W  alter  A. 

Henderson. 

O'Eeilley,  D.  J. 

Louisville. 

PoUin,  J.  H. 

Springfield. 

Porter,  L.  C. 

Bowling  Oreen. 

Powell,  L. 

Louisville. 

Pusey,  H.  K. 

Gametsville. 

Baphael,  B.  J. 

Louisville. 

Ray,  L.  G. 

Paris^  Bourbon  Go 

Reid,  S. 

Salem. 

Richardson,  E. 

Monticelh. 

Richardson,  S.  B. 

Louisville. 

Richardson,  S.  B. 

Shelbyvilh. 

Rogers,  Lewis 

Louisville. 

Ronald,  G.  W. 

do. 

Russell,  L. 

OwensboTOugh. 

Satterwhite,  T.  P. 

Louisville. 

Settle,  T.  L. 

do. 

Shively,  A.  H. 

CampbellsvilU. 

Singleton,  J.  W. 

Smithland. 
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Skillman,  H.  M. 
Sneed,  W.  C. 
Spillman,  C.  H. 
Steyena,  B.  L. 
Stirman,  W.  D. 
Sutton,  W.  L. 
Thomson,  D.  D. 
Todd,  L.  B. 
Toree,  E.  D. 
Turner,  W.  A, 
Weatherford,  E.  D. 
Wibble,  B.  M. 
Wood,  B.  S. 
Yandell,  D.  W. 
Yandell,  L.  P. 


Allen,  P. 
Annor,  S.  G. 
Arons,  Jno.  J. 
Austin,  A. 
Awl,  William  M. 
Ayres,  A. 
Baird,  James  M. 
Baker,  Abraham  H. 
Baker,  T.  H. 
Battles,  W.  a 
Beck,  J.  C, 
Bigelow,  J.  M. 
Boerstler,  G.  H. 
Bonner,  S. 
Branson,  Smith 
Briggs,  J.  M. 
Brown,  B.  S. 
Buokner,  Philip  J. 
fButterfield,  J. 
Carey,  Abel 
Carey,  Harvey  G. 
Carroll,  Thomas 
Carson,  William 
Carter,  Francis 


LexingiofL 

FrankforL 

Harrodsburg. 

Union^  Borne  Go. 

Owenshonrough, 

Oeorgdoum. 

Louisville, 

Lexington. 

Jefferson  do. 

Mayfield. 

Louisville. 

do. 
Trenton. 
Louisville. 

do. 


OHIO. 


Kinsman. 

Dalton. 

OincinncUL 

Sandusky. 

Columbus. 

Oreenville. 

Boumeville. 

OindnnatL 

Wayne  Co. 

Edinburg. 

Cincinnati. 

LaruxLsier. 

do. 
Cincinnati. 
Chester  Hill. 
Marion. 
BeUtfoniaine. 
Oeorgebown. 
Colurnbus. 
Salem. 
Dayton^ 
Cincinnati. 
ChilUcothe. 
Columbus. 
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Charters,  W.  M. 
Clements,  Joshaa 
Clendennin,  William 
Cochrane,  Charles 
Colton,  C.  D. 
Comegys,  C.  Q. 
Conklin,  H.  Smith 
Coons,  Israel  A. 
Corson,  J. 
Cotton,  D.  B. 
Cotton,  J.  D. 
Cox,  D.  A. 
Crews,  James  H. 
Crume,  Pliny  M. 
Dandridge,  A.  S. 
Davis,  Jno. 
Davis,  W.  B. 
Dawson,  Jno. 
Dawson,  J.  B. 
Dawson,  W.  W. 
Delamater,  Jacob  J. 
Denice,  J.  C. 
Dodge,  J.  S. 
Doherty,  G.  A. 
Dorsey,  G.  Volney. 
fDrake,  Daniel 
Dunahoe,  H.  J. 
Danlap,  A. 
Eaton,  T.  J. 
EflSnger,  M. 
Ferris,  O. 
Ferris,  S. 

Fisher,  Elias  '- 

Foote,  H.  E. 
Ford,  P.  G. 
Fries,  George 
Fyfife,  E.  P. 
Gard,  J.  N. 
Gaston,  Ephraim 
Gilchrist,  B.  S. 
Gillet,  B. 


Lebanon^  Warren  Co. 

DayUm, 

OincinnatL 

Sandusky, 

Marietta, 

(KncinnatL 

Sidney^  Shelby  Co. 

Dayton. 

Portsmouth. 

do. 
Marietta. 
New  Paris. 
Upshur^  PrMe  Co. 
Eatouj  Preble  Co. 
Cincinnati. 
Dayton, 
dndimaii. 
Columbus. 
BelTbrooh. 
Cincinnati. 
Cleveland. 
Dayton. 
Cincinnati. 

do. 
Piqua. 
Cincinnati. 
Sandushy. 
Bipley. 

New  Paris^  Prelle  Co. 
LancaMer. 
Upper  Sandushy. 
New  Westville. 
Waynesville^  Warren  Co. 
Cincinnati. 

do. 
Hdnovertown. 
Urbana. 
Oreenville. 
Morristawn. 
De  Graff. 
Springfield. 
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Gordon,  Thomas  W. 

Georgetowru 

Graham,  Jas. 

OincinnoUu 

Grant,  Charles 

do. 

Griswold,  L.  D. 

Myria. 

Grnndj,  Bichard 

Columbus. 

Hall,  W.  a 

FayeUeville. 

fHarrison,  John  P. 

OincirmaiL 

Heighwaj,  A.  E. 

do. 

Helmick,  J. 

Harrisburg. 

Henderson,  J.  P. 

Newvilh. 

Heterick,  A,  B. 

Georgetown. 

Hills,  Balph 

Cblumbia. 

fHoward,  Bichard  L. 

Columbus, 

Huestis,  Isaac 

Ckealer  Hill 

Hughes,  0.  B. 

Cincinnati. 

Hant,  Samuel  P. 

Morrow  J  Warren  Go, 

Hurxthal,  Frederick  T. 

ifassiUon. 

Janes,  W.  W. 

Toledo. 

Johnston,  A.  M. 

CindnnatL 

Jone^i,  0, 

West  Union. 

Jones,  W-  W. 

Toledo. 

Judkins,  David 

CindnnatL 

Jadkins,  J.  P. 

do. 

Judkins,  William 

do. 

Kable,  W.  B. 

Bellbrook. 

Kelly,  P.  H. 

Waterford. 

"Kincaid,  W.  P. 

Nevile. 

Koehne,  H.  F. 

Dayton. 

Kreider,  M.  Z. 

Lancaster. 

Kyle,  J.  G. 

Xenia. 

Lamme,  W.  H, 

Dayton. 

Lane,  E.  S. 

Sandusky. 

Langdon,  0.  M. 

Cincinnati. 

Lawson,  L.  M. 

do. 

Lecklider,  L.  G. 

New  Madison. 

Leighton,  W .  P. 

Senion, 

Leonard,  B.  B. 

West  lAbeHy. 

Mack,  H.  0. 

Shelby. 

Maggini,  J.  C. 

Fayetteville. 

Martin,  Joshua 

Xenia. 

Matson,  A.  F. 

LoganvUle. 
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McArthur,  J.  W. 
McDermot,  0. 
McFarland,  J.  A. 
McGrew,  J.  S. 
Mcllvaine,  K  B. 
MoMally,  Thomas 
McMeena,  R.  B. 
McMillen,  W.  L. 
Mendenhall,  George 
Mitchell,  G.  F. 
Mosgrove,  Jas.  M. 
Mount,  W. 
Moxley,  M.  B. 
Moxley,  N.  K. 
Mullen,  T.  J. 
Munson,  A.  W. 
Murphey,  Jno.  A. 
Musgrave,  H.  B. 
Musgrove,  A. 
Mussey,  F.  B. 
Mussey,  Beuben  D. 
Mussey,  W.  H. 
Neff,  B. 
fNorton,  J.  C. 
Norton,  O.  D. 
Philips,  W.  H. 
Potter,  J.  F. 
Baymond,  C.  H. 
Bea,  B.  L. 
Bead,  A.  M. 
Bichardson,  B.  F. 
Bichards,  Wolcott 
Bives,  L.  C. 
Bobertson,  C. 
Bobison,  J.  D. 
Bogers,  J.  G. 
Sachse,  G.  J. 
Safford,  B. 
Sams,  G.  C. 
Sayles,  J.  A. 
Scarff,  W,  D. 


Wilmington. 

Dayton. 

Teffin  Oity. 

Montgomery^  HamiUon  Co. 

Oineinnati. 

Chillicothe. 

Sanduahy. 

Columbus. 

Cincinnati. 

Mansfield. 

Urbana. 

Cincinnati. 

Wheelersburg. 

Ironton. 

New  Bichmarid. 

Kenton. 

Cincinnati. 

do. 
Urbana. 
Cincinnati. 

do. 

do. 
New  Carlisle. 
Marion. 
Cincinnatu 
Kenton. 
Cincinnati. 

do. 

do. 
NorwaJk. 
Cincinnatu 

do. 

do. 
McConnelsville. 
Wooster,  Wayne  Co. 
New  Michmond. 
Lancaster. 
Putnam. 
Hillsborough. 
Cleveland. 
Bellefoniaine. 
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Schenk,  C.  F. 
Schenk,  W.  L. 
Sheets,  L.  D. 
Sheldon,  B. 
Sibley,  E.  H. 
Slusser,  Lewis 
Smith,  A.  C. 
Smith,  Edwin 
Smith,  John  A. 
Smith,  J.  B. 
Smith,  Samael  M. 
Smith,  S.  Hanbnrj 
Spillman,  Henry 
Steele,  H.  K 
Stevens,  KB.   . 
Stevens,  Joshua 
St.  John,  Samael 
Strader,  D.  P. 
Taggart,  T.  M. 
Taggart,  W.  W- 
Taliaferro,  W.  I. 
Tappan,  B. 
Taylor,  James 
Thompson,  J.  B. 
Thompson,  B. 
Tilden,  D. 
Trevitt,  Wm. 
Tweed,  T.  M. 
UpdegraflF,  X  T. 
Vanharlingen,  I. 
Vattier,  J.  L. 
Walker,  J.  P. 
Waterman,  L.  D. 
Webber,  Gt.  C.  E. 
West,  Henry 
White,  James 
White,  John  F. 
White,  J.  W. 
Whiting,  A.  W. 
Williams,  I.  C. 
Wood,  Thomas 


Columbus, 

FrankUn. 

Dayton, 

Cleveland, 

Lodi^  Medina  Co. 

CanUm, 

Medina  C,  H, 

Dayton. 

Piqua, 

Cincinnati. 

Columbus, 

do, 
Medina, 
Dayton. 
Cincinnati, 
LAanon. 
Cleveland, 
Cincinnati, 
DaUon. 

Smithvilkj  Wayne  Co, 
Cincinnati. 
Steubenville, 
CincinnaH. 
Columbus. 
•    do. 

Sandusky,  Brie  Co. 
Columbus, 
BchnansviUe, 
Mount  Pleasant. 
Lebanon, 
Cincinnati, 

do. 

do. 
Cleveland. 

ClairsviUe^  Belmoni  Co, 
Lancaster. 
Cincinnati, 
Stockport. 
Newburg. 
Bloomingion, 
Cincinnati 
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Woodward,  Charles 

Oincinnati. 

Wright,  James 

Belmont, 

Wright,  M.  B. 

Oincinnatu 

9 

INDIANA. 

Austin,  T.  R. 

New  Albany. 

Ayers,  H.  P. 

Fort  Wayne. 

Beard,  F.  W. 

Cbrydon. 

Bigelow,  A,  A. 

Attica, 

Bowman,  C. 

New  Albany. 

Boyd,  S.  S. 

Jacksonburg. 

Brelsford,  Joseph 

Plymouth. 

Brown,  C. 

Indianapolis. 

Brown,  J.  H. 

Latvrencdmrg. 

Boynton,  H.  G. 

JElizabethtown. 

Bullard,  Talbut 

Indianapolis. 

Baiter,  A,  B. 

Richmond. 

Cameron,  B.  A. 

Valparaiso. 

Castleberry,  Isaac 

Evansville. 

Clapp,  A. 

New  Albany. 

Clapp,  W .  A. 

do. 

Cogley,  T.  J. 

Madison. 

Cornett,  W .  T.  S. 

Versailles. 

Curran,  B. 

Jeffersonville. 

Darnall,  M.  D. 

Bainbridge. 

Davis,  J.  W. 

Carlyle. 

Davis,  S. 

Columbus, 

Dicken,  James  L. 

Somerset. 

Dickey,  William 

Centermlle. 

Florrer,  T.  W. 

Alamo. 

Fishback,  C. 

SheWyvilU. 

Green,  Jno.  N. 

fStilesville. 

Harding,  M.  H. 

Lawrenceburg. 

Haughton,  R  E. 

Richmond. 

Haymond,  B. 

Brookville. 

Hinkle,  J.  M. 

Carlisle. 

Hitt,  W.  W. 

Vincennes. 

Home,  S.  S. 

Marion. 

Humphries,  Lewis 

South  Bend. 

Hutchinson,  David 

Mooresville, 

Jessup,  D.  H. 

Rising  Stin. 
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John,  H.  V.  V. 
Johnson,  Nathan 
Jones,  D.  M. 
Kennedy,  L.  H. 
Kersey,  Vierling 
Kitchen,  J.  M. 
Latta,  Milton  M. 
Leedy,  J.  K. 
Leonard,  S.  E. 
Linton,  S.  M. 
Lomax,  William 
Lyons,  W.  B, 
Martin,  William  H. 
Maclean,  George  M. 
Mauzy,  B.  D. 
McPbeeters,  A. 
Maxwell,  J.  D. 
Mears,  G.  W. 
Mendenhall,  Isaac 
Meekes,  D. 
Mofifet,  Jno. 
Morgan,  Daniel 
Mothershead,  F.  M. 
fMothershead,  L  L. 
Mullen,  Alexander  J. 
Murphy,  Edward 
Newland,  B. 
New,  G.  W. 
Parry,  Charles 
Patterson,  R.  J. 
Pennington,  Joel 
Personett,  L,  D. 
Beeder,  W. 
Biley,  J.  M. 
Bitter,  Levi 
Bodgers,  J.  H.  D. 
Bonalds,  Hugh 
Bose,  Landon  0. 
Bowan,  B.  0. 
Sarber,  W.  E. 
Sexton,  H.  G. 


IndiamxpoUs. 

Cambridge  Oity^  Wayne 

Corydon. 

Belleville. 

MilUm. 

IndianapoUs. 

Ooshen. 

Warsaw^  Kosciusko  Co. 

New  Albany. 

Oolumbfis. 

Marion. 

Huntington. 

Ruahville. 

New  Albany. 

Hitshville. 

Lavonia. 

BloomingUm. 

Indianapolis. 

Ashland^  Henry  Oo. 

LaporU. 

Rushville. 

Evansville. 

Indianapolis. 

do. 
Napoleon,  Ripley  Cb. 
New  Harmony,  Posey  Cb. 
Bedford. 
Oreensburg. 
Indianapolis. 

do. 
Milton,  Wayne  Cb. 
Washington. 
Corydon. 
New  Albany. 
Plainfield. 
Madison. 
Bvansville. 
Laporte. 
Fort  Wayne. 
Palestine^ 
Rushvilk. 
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Sheets,  L.  D. 

Liberty. 

Shields,  P.  S. 

New  Albany. 

Shively,  James  S. 

Marion,  Ghrant  Co. 

SloaD,  John 

New  Albany, 

Sommes,  Joseph 

Vincennes. 

Sutton,  George 

Aurora. 

Sweeny,  T.  J. 

New  Albany. 

Taylor,  D.  VV . 

Jalapa. 

Talbert,  A.  V. 

Westfield. 

Town,  R.  E. 

New  Albany. 

West,  Calvin 

Hageratown. 

VV  indie,  J.  A. 

Bluntsville. 

Winton,  Wm.  R 

Wabash. 

VV  oodburn,  J.  H. 

Indianapoh's. 

Wood  worth,  B.  S. 

Fort  Wayn^. 

Wright,  J.  J. 

Monrovia. 

ILLINOIS. 

Allen,  George  T. 

Marine. 

Andrews,  E. 

Chicago. 

Bailey,  F.  K. 

Joliet,  Will  Co. 

Baldwin,  S.  G. 

Decatur. 

Bane,  Wm.  M. 

Payson. 

Banks,  E.  C. 

Charleston. 

Blaney,  J.  V.  Z. 

Chicago. 

Bloodgood,  James 

do. 

Brainard,  Daniel 

do. 

Bridges,  V.  R. 

Salisbury. 

Brown,  H.  B. 

Rochford. 

Bance,  James 

Oalesbury. 

By  ford,  W.H. 

Chicago. 

Clark,  Charles  W. 

Rockford, 

Colburn,  E.  M. 

Peoria. 

Coolidge,  Charles 

Warsaw. 

Cooper,  E.  S. 

Peoria. 

Coopins,  P.  G. 

Fairweather. 

Crothers,  E.  K. 

BhomingUm. 

Curtis,  J.  B. 

Decatur. 

Davis,  N.  S. 

Chicago. 

Davis,  VV  m.  H. 

La  Salle. 

Dickinson,  Edward 

Peoria. 

VOL.  xn.— 46 

714 


PEBUANBKT   KKHBBBS. 


Edmiston,  T.  K. 

Clinton. 

Edwards,  Willis  G. 

Alton. 

Evans,  John 

Chicago, 

Everett,  S.  W, 

Quincy. 

Fitch,  T.  D. 

Kewanee. 

Foote,  D.  E. 

Belvidere. 

Freer,  J.  W . 

Chicago. 

Frye,  Joseph  C. 

Peoria. 

GoUeday,  H.  P. 

Lacon. 

Goodbrake,  C. 

Clinton. 

Graham,  J.  N. 

Chicago. 

Gregg,  P. 

Bock  Island. 

Hall,  Geo.  W. 

Carthage. 

Haller,  F.  B. 

Vandalia. 

Hamilton,  Wm.  R. 

Peoria. 

Harriman,  H.  C. 

Jerseyville. 

Hard,  A. 

Aurora. 

Hard,  C. 

Ottawa. 

Harrington,  W.  C. 

Payson. 

Herrick,  W.  B. 

Chicago. 

Herrick,  Josiah  B. 

Vandalia. 

Hillis,  Wm.  A, 

Hillsboro\ 

Hinsey,  Jos.  C. 

Pekin. 

Hobbs,  J.  C.  H. 

Catena. 

HoUester,  J.  H. 

Chicago. 

Isham,  B.  N. 

do. 

Johnson,  H.  A. 

do. 

Johnson,  C. 

York. 

King,  Joseph 

Decatur. 

"Kirwan,  P. 

Ottawa. 

Knox,  Wm.  A. 

Rock  Island. 

Lewis,  B.  S. 

De  Witt. 

Long,  S. 

Springfield. 

Luce,  A.  H. 

Bloomington. 

Madden,  Z.  H. 

Clinton. 

Maus,  Jos.  S. 

Perkin. 

Maus,  W.S. 

do. 

McArthur,  A.  S. 

Joliet. 

MeCord,  D.  0. 

York. 

Miller,  De  Laskie 

Chicago. 

Nance,  Hiram 

Lafayette. 
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Nichols,  Adams 

Qutncy. 

Noble,  H. 

HeywoHh. 

Noble,  S.W. 

Le  Roy.  - 

Paddock,  S.  A. 

Priruxion. 

Page,  J.  L. 

Chicago. 

Palmer,  A.  B. 

do. 

Parker,  Henry 

do. 

Prince,  David 

Jacksonville. 

Quigley,  W.  C. 

Chicago. 

Kalston,  J.  N. 

Quincy. 

Eobinson,  W. 

Dover. 

Eogers,  T.  P. 

Bhomingion. 

Bouse,  Budolpbus 

Peoria. 

Shepherd,  M. 

Payson^  Adams  Co. 

Skelling,  David 

Winchester. 

Smith,  H.  M. 

Vincennes. 

Spitler,  A. 

Carthage. 

Stahl,  Adam 

Quincy. 

Steele,  James  M. 

Orandview. 

Stewart,  A.  E. 

Bloomington. 

Stout,  Joseph 

Ottaxoa. 

Stipp,  George  W. 

Bhomingion. 

Stormont,  D.  W. 

Qrandview. 

Thompson,  Samuel 

Albion^  Edwards  Co. 

Trowbridge,  S.  T. 

Decatur. 

Varien,  Wm. 

Chicago. 

W  ashburn,  Thomas  D. 

Lawrenceville. 

Welch,  Wm.  W. 

La  Salle. 

W  ickersham,  S. 

Chicago. 

White,  F.  W. 

do. 

Williams,  Hezekiah 

Alton. 

Wilkins,  T. 

Vandalia. 

Wood,  Wm. 

Cairo. 

Young,  D.  W. 

Aurora. 

HISSOUBI. 

Adreon,  Stephen  W. 

St.  Louis. 

Allen,  J.  M. 

Prospect  Hill. 

Alleyne,  J.  S.  B. 

St  Louis. 

Alexander,  John  B, 

Lexington. 

Atkinson,  J.  F. 

do. 
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Barnes,  Jno. 

St.  Louis. 

Barret,  R.  T. 

do. 

Baumgarten,  Fred.  E. 

do. 

Chandler,  Chas.  Qaarles 

Rockfort. 

(;iarke,  B. 

St.  Louis. 

Coons,  A.  J. 

do. 

Cooper,  D.  M. 

do. 

Currie,  W  ra.  A. 

Jefferson  Oity, 

Edgar,  W  m.  S. 

SL  Louis. 

Engleman,  George 

do. 

Frazer,  E.  S. 

do. 

Golden,  Walter  S. 

do. 

Hartt,  Geo.  0. 

Booneinlle. 

Hempstead,  C.  W. 

SL  Louis. 

Holmes,  R.  S. 

do. 

Johnson,  George 

do. 

Johnson,  John.B. 

do. 

Johnson,  Richard  P. 

do. 

Lemoine,  E.  S. 

do. 

Lewis,  R.  EL 

BurUsville. 

Linton,  M.  L. 

SL  Louis. 

Magoffin,  John 

do. 

Hassle,  T.  E. 

do. 

McDowell,  Joseph  N. 

do. 

McMurray,  John  H. 

Lidq>endence. 

McPheeters,  Wm.  M, 

St.  Louis. 

Meade,  D.  E. 

do. 

Moore,  John  S. 

do. 

Moses,  S.  Gratz 

do. 

Fallen,  M.  A. 

do. 

Perry,  L.  P. 

do. 

Penn,  George 

Fee-fee. 

Pollak,  S. 

St.  Louis. 

Pope,  Charles  A. 

do. 

fReybum,  Thomas 

do. 

Reynolds,  J.  W. 

Fort  William. 

Riley,  A.  A. 

Fulton. 

Ritchie,  S. 

Liberty. 

Schoeneich,  H. 

i^.  Louis. 

Shoemacher,  Hammond 

Jfiltoood. 

Scottj  J.  W. 

i^.  Louis. 
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Smith,  J.  D. 
Smith,  E.  F.- 
Stevens,  C.  W. 
Swallow,  G.  C. 
Tandy,  D.  C. 
Vaughn,  Isaac  P. 
Walker,  George  S. 
Washington,  James  R. 
Watters,  Jno.  H. 
Welborn,  John  C. 
Wilson,  J.  W. 
Wisliz^nus,  Adolphus 
Woodson,  John  C. 


Fayette. 
St.  Louis. 

do. 
Columbia. 
St.  Louis. 
Glasgow. 
St.  Louis. 

do. 

do. 
Franhford. 
St.  Louis. 

do. 
Spencerburg. 


ABKANSAS. 


Armstrong,  P.  W. 
F.  Grundy  McGavoch 


Allen,  J. 
Andrews,  J. 
Arnold,  S.  R. 
Axford,  S.  M. 
Barnum,  B. 
Beech,  J.  H. 
Bennett,  J. 
Brodie,  Wm. 
Brown,  J.  A. 
Christian,  E.  P. 
Clapp,  H.  C. 
Cobb,  H.  P. 
Cobb,  L.  H. 
Cone,  E.  D. 
Cox,  Edward 
Davenport,  Lewis 
Denton,  S. 
Douglass,  S.  n. 
Durton,  Samuel 
Fanner,  C.  P. 
French,  S.  B. 


Pine  Bluff. 
Pecan-Point. 

HICHIQAK. 

Ann  Arbor. 

Pawpaw. 

Monro. 

Flint. 

Schoolcraft. 

OoUkoater. 

Oentreville. 

Detroit. 

do. 

do. 
Pay)paw. 
Detroit. 

do. 
Hillsdale. 
Battle  Oreek. 
Detroit. 
Ann  Arbor, 
do. 
do. 
do. 
Battle  Oreek. 
46* 
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Gorton,  J.  C. 
Gann,  Moses 
Haze,  W.  H. 
Inglis,  R 
Johnson,  G.  K. 
Kibbie,  J. 
Kinney,  M.  C. 
Klein,  P. 
Leasia,  J.  A. 
Leland,  A.  L. 
Leete,  Albert  E. 
Leach,  E. 
McCoUora,  C. 
Murray,  Andrew 
Nims,  Dwight 
Paddach,  J. 
Palmer,  A.  B. 
Patterson,  M.  A. 
Pierce,  James  L. 
Pitcher,  Zina 
Piatt,  A. 
Potter,  A.  O. 
Rice,  B.  S. 
Bobinson,  L.  G. 
Bussell,  Geo.  B. 
Sager,  A. 
Seely,  T.  P. 
Shepard,  Charles 
Stebbins,  K  D. 
Storm,  A.  R. 
Stockwell,  C.  M. 
Stewart,  Morse 
Stone,  A.  B. 
Smith,  J.  S. 
Tompkins,  L.  D. 
Tanner,  C.  P. 
Taylor,  Hen. 
Tillson,  Philo 
Wells,  B.  P. 
Wells,  E. 
White,  John  B. 


Detroit. 

do. 
Farmington. 
Detroit. 
Poniiac. 
Part  Huron. 
Lapeer. 
Detroit. 
Williamsion. 
Detroit. 
Borneo. 
Owassa. 
Borneo. 
Niles. 
Homer. 
Poniiac. 
Detroit. 
Tecumseh, 
Oorunna. 
Detroit. 

Grand  Bapids. 
Ann  Arbor. 
Detroit. 

do. 

do. 
Ann  Arbor. 

do. 
Grand  Bapids. 
Detroit. 
Alrrumt. 
Port  Huron. 
Detroit. 
Almonte. 
Armada. 
Oasaapolis. 
Ann  Arbor. 
Mount  Clemens, 
Borneo. 
Niles. 

Ann  Arbor. 
Saginaw. 
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IOWA. 


Adler,  John 

Davenport. 

Allen,  J.  E. 

Keokuk. 

Armour,  Samuel  G. 

do. 

Arnold,  Edward  A. 

Davenport. 

Edwards,  T.  0. 

Duiuque. 

Elbert,  Jno.  D. 

Keosauqua^  Van  Buren  Co. 

Ely,  Jno.  F. 

Cedar  Rapids. 

Ford,  E.  R. 

Keokuk. 

Francis,  E.  C. 

do. 

Horr,  Asa 

Dubuque. 

Hughes,  J.  C. 

Keokuk. 

Langer,  J. 

Davenport. 

Lewis,  R.  S. 

Dubuque. 

Lyons,  W.  B. 

Huntington. 
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